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The |mportance of groundwater

THE WORLD’S WATER
RESOURCES

Imagine:

All the water on the planet =

BUT JUST
ARE FRESH !!

Source: Prof Ken Howard, Osaka Cut, 2003

& The remaining 146 litres are SEAWATER




The importance of groundwater

Out of these 4 litres:

3 litres are frozen (earth’s ice
caps, permafrost regions)

... leaving one lonely litre of
freshwater

... and 99% the lonely litre of
freshwater is GROUNDWATER !!

It is essential that we protect and
manage groundwater resources
effectively!
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Source: Prof Ken Howard, Osaka Cut, 2003
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The importance of groundwater

UNESCO estimated people living in water stress%xj m{uat g ": Y e . SR

>

* 0.5 billion in 2000
» 2.8 billion in 2025
* 4.0 billion in 2050

Community well in Gujarat, India
(2003): water table declining 3 m/yr

Groundwater will help meet the growmg
demand for water supplies under growing global
population and the uncertain effects of climate

variability and change.
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Land Subsidence in Iran due to Groundwater overexploitation

(q)) As a result of groundwater level fall, subsidence
phenomenon has happened in many plains and
sinkholes have been established in these plains.
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Land Subsidence in Iran due to Groundwater overexploitation




Land Subsidence in USA due to Groundwater overexploitation

large increases in land under irrigation
has led to

- groundwater depletion in regions with
primarily groundwater-fed irrigation

- groundwater accumulation as a result
of recharge from return flows from
surface-water fed irrigation

« Land subsidence

This iconic photo from the 1970s documents land subsidence from
groundwater withdrawal in California's San Joaquin Valley. The markers
indicate the approximate altitude of land in 1925 and 1955. Photo: USGS
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Water Level and Yield changes in
Pyawbwe-Phayangazu GW Irrigation Area
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Initially, 75 over flowing wells out of 100 tube-wells drilled in 2011.
Only 23 wells are overflowing in 2014,
Yield is also decreasing.

- Initial Yield of flowing wells ranges from 1500 to 7500 gph and pumping wells ranges from 2500 to
10000 gph.

- In 2014, Yield of flowing wells observed that 500 gph to 3000 gph and pumping wells ranges from
2500 gph to 7500 gph.



INTRODUCTION

GW s limited resource S
Estimation of GW Balance is e e Y
essential for sustainable Caee— o "

T e
development of resource T .

Weak in systematic groundwater

management practice

GW Extraction works are rapidly

increasing in accord with recent
T e T

nation need
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Objectives




Climate Change
(Drought)

Population Weak in legal
Growth enforcement

\Y VAWI®] 3¢
CONTROLLING
FACTORS OF

INCREASING
GROUNDWATER
EXTRACTION

Development of

Food sufficiency Industrialization
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PLAN OF WORKS RELATED TO GW MONITORING

Heavy GW extracted areas
Coastal areas

Drilling of monitoring wells
Installation of monitoring devices
Regular data collection and database

Y Spatial extent of GW basin and aquifer distribution
ocation

of stations

» Geological survey, GP survey , Aquifer testing in necessary areas

gleseeEll o | aboratory analysis for water samples in high risk areas
ons

* In-country and oversea trainings for GW engineering subjects

Capacity
building




SITESELECTION

Dimension of GW Basin

Stratigraphy and spatial distribution of
major aquifers

Depth to aquifer of monitoring well

Potential saline water intrusion areas




Pilot GW Monitoring Stations in Myanmar ( in progress)

Region/State Monitoring well Well Diameter Geological Formation
location x Depth (ft)

Sagaing Monywa Groundwater »2" x 100’ Irrawaddy formation

Ring (3)

2 Mandalay Myingyan IWRUM District O 4" x 200 Irrawaddy Formation
Office compound

3 Mandalay Kyaukse IWRUM District 04" x 200’ Alluvium
Office compound

4 Magway - IWRUM Regional D4 x 240 Irrawaddy Formation
Office compound

5 Magway Minbu IWRUM District 04" x 200’ Irrawaddy Formation
Office compound

6 Bago Tharyarwaddy IWRUM District »2" x 148’ Alluvium

Office compound

7 Yangon - IWRUM Regional 04" x 480’ Irrawaddy Formation
Office compound

8 Ayeyarwaddy Pathein IWRUM Regional 04" x 200’ Alluvium
Office compound

9 Mon Mawlamyine IWRUM District 04" x 200 Equivalent to Irrawaddy
Office compound Formation

Now in progress



Pilot Implementing GW Monitoring Stations




Completed Protection Facility
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, Groundwater Monitoring Station
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Planned Groundwater Monitoring Stations in Central Basin

Kilometers
0 70 140 280 420 560

State/Region Geological formation No of station
Sagaing  [Recent Alluvium, Irrawaddy formation 18
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Planned Groundwater Monitoring Stations in Remote Area

Kilometers
0 85 170 340 510 680

Pindaya
alaw
A_#Nyaungshwe

N
¢

State/Region Geological formation No of station
Kayin Alluvium, Irrawaddy formation 2
Tammharyl ....... Upperpaleozmc3 .................
.............. MonA”uwum 3
.......... R akhmeA”uv'umpegugmupEocene 7
Shan .............. A”uwumKa|awRedBedP|ateau 7 .................
Limestone
Total 22




Remote Access Facilitated GW Monitoring Station (Future Plan)




THAILAND

(= Groundwater monitoring network
""" in Thailand started in 1977

= Total 864 Stations 1,524 wells

= One station includes 2-8 wells per
station
Manual and Automatic Recorder

Automatic recorder

Observation wells

e Unconsolxdatod aquifors
nnnnnnnn

e Consolidated aguifers



THAILAND

Monitoring Data management

(1 Data is stored in Pusuthara Database- in Thai language

(J People can register to search capture and store data
] Spatial data is available in GIS Format
1 ArcGIS online format will be available shortly

DGR is responsible for the quantity and quality
assessment, as well as for the development protection

requirements in support of GW management.



VIETNAM

e | G.u.angx'i VN GW reglOn and
monitoring network

Legend
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VIETNAM

Vietnam National water resources monitoring network

Total have 731 monitoring wells in 2013 and now
some wells completed duty and moved out. In

2014 have 707 monitoring wells are including:

1. Red river delta (BB): 206 wells (built in 1990)

Legend

2. North of Centre : 46 wells (Built in 2010) /11 Regional boundary
[ ] 1. NorthEast “
3. Coastal area of South of Centre: 41 wells (Built [ ] 1. Redriver delta
[ ] NI North West
in 2010) [ ] IV.Northof Centre =
[ V. Coastal areaof South of Centre C
4. High land: 212 wells, (Built in 1990) B VI-Righland
] VI1I. Mekong river delta

5. Mekong river delta: 208 wells. (built in 1990)
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VIETNAM
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SOUTH KOREA

(Kim, 2012)



SOUTH KOREA

GROUNDWATER MANAGEMENT

*» Laws and Regulation on Groundwater Management, Relevant Acts:
- Groundwater Act (Act no. 13383), Drinking Water Management Act (No. 13164), Rural Development Act
(No. 12963-21), Hot Spring Water Act (No. 13401), Special Act on the Establishment of Jeju Special

Self-Governing Province (No. 13637)

+» Legal regulation for groundwater (GW) management in Korea includes the following:

1) Basic survey and regular monitoring of GW level, quality, and

usage status,

2) Establishment of national GW management plan in every 5-10

years,
3) Regulation and management of GW utilization facilities

considering environmental, social impacts, == wi

WAEIRINanees | H8iEsmmmmantite. |

4) Declaration of GW protection zone, prevention from GW

pollution, management of potential GW pollution sources, and

National GW monitoring station

design of GW remediation.
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