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Introduction: Thailand’s water cycle

Source : 1. Department of Groundwater Resources
2. 73 MuuNALazaNTY wARTER, 2542

Avg. precipitation: 1,426 mm/year ‘1\

Evapotranspiration 417,000M m3/year

Groundwater potentlal about 100 000 M }
m3/year

Groundwater Abstraction : 18,000M
m3/year
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Natlonaumﬁcﬁr IManagement Strategy

6|aunf|\'| 1. Water for Consumption
n"ISUSh'ISQG\ﬂ‘\SU'IOU’NENUU
2. Water for Sustainable

3. Flood and Drought
Mitigation

4. Water Quality

5. Water for Ecosystem

6. Water Management

Source : Office of the National Water Resources

Problem Statements
Research ObjectivesbiQ

Department of Water Resources Engineering, Chulalongkorn University

100th Anniversa ofr i
s B ity Department of Groundwater Resources Thailand




Study Area

1. Pitsanulok/Sukhothai

2. Suphanburi

3. Chanchoengsao

Low \_ B ] ngh

O,
* Department of Water Resources Engineering, Chulalongkorn University

100th Anniversary of i
Chals Enginearing 2013 Department of Groundwater Resources Thailand

Groundwater Vulnerability Assessment
=~~~ —— DRASTIC (Aller et al. 1987)

DRASTIC Vulnerability Map

The DRASTIC vulnerability index equation:
Di — DWDT,L' + RWRT,L' + AWAr,i + SWST,L' + TWTT,i + IWIT,L' + C

(2] !
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Raw Data Processing

Groundwater Depth
to Groundwater

Depth D)
Recharge
Data

DRASTIC

™
ALl Vulnerability Maps

DRASTIC Index Model
Flowchart in
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Depth to Groundwater Net Recharge (mm) Topography (%) Hydraulic Conductivity (m/d) Soil Media
(m)
Interval Rating Interval Interval Ratin, Interval Rating Soil Rating
Classes
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Rate and Weight of DRASTIC Indexes

—

D R

Rate and Weights (A=3 and /=5) of Aquifer Media (A) and Impact of Vadose
Zone (/) (Modified from Aller et al. 1987)

Lithology Classes[®I

Hydrolithology Classesi3

Bedrock Materials

A4 and T Ratings

Unconsolidated Sediments

Unconsolidated

8

c.g. unconsolidate

Alluvial Deposits, Dune Sands

f.g. unconsolidate

Loess (Aeolian
Organic Sediment

Sediment),

Siliciclastic Sediments

Siliciclastic Sedimentary

Limestone, Sandstone

c.g. siliciclastic sedimentary

Dolomite, Siltstone, Salt

f.g. sedimentary

Conglomerate, Shale

Mixed Sedimentary Rocks

Carbonate

Karst Limestone

Carbonate Sedimentary Rocks

Evaporites

Acid Volcanic Rocks

Volcanic

Permeable Basalt

Intermediate Volcanic Rocks

Acid Plutonic Rocks

Crystalline

Igneous/Metamorphic Rocks

A(3) and I(4)

Intermediate Plutonic Rocks

Basic Plutonic Rocks

Metamorphic Rocks

‘Water Bodies

*Other Rock*
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Raw Data Sources

Geo-Spatial Data Assimilation for

DRASTIC Ihputs

Format

Resolution/Scale

Output

Groundwater DGR

Depths

Shapefile

1 km

Depth of Water
(D)

DGR

Recharge Data

Point

Measurement

Recharge (R)

University of Frankfurt

Shapefile

0.5° % 0.5°

GLiM

Hamburg University

Geodatabase

1: 3,750,000

Aquifer Media

Aquifer Media

DGR

Shapefile

lkmx1km

(4) and Impact
of Vadose Zone

@

Soil Data

LDD

Shapefile

lkmx1km

Soil Type (5)

ISRIC, World Soil Information

Raster

1kmx 1 km

SRTM90
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UCL/Elle-Geometrucs] (Belgium)
and CGIAR/CSI

Raster

90 m x 90 m
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Vulnerability Classification v DRASTIC

R e T —

DRASTIC vulnerability classification

Moderate
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Results and Discussion
DRASTIC Map in the Suphanburi
= \\
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Results and Discussion

DRASTIC Map in Chachoengsa
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Fig. 1: DRASTIC Rating of the Depth to Groundwater (D) in Fig. 2: DRASTIC Rating of the Recharge (R) in Fig. 3: DRASTIC Rating of the Aquifer Media (4) in Fig. 4: DRASTIC Rating of the Soil Type (S) in
Chachoengsao Province of Thailand Chachoengsao Province of Thailand

Chachoengsao Province of Thailand Chachoengsao Province of Thailand
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Fig. 5: DRASTIC Rating of the Topography/Slope () in Fig. 6: DRASTIC Rating of the Impact of Vadose Zone (/) in

Fig. 7: DRASTIC Rating of the Hydraulic Conductivity (C) in
Chachoengsao Province of Thailand Chachoengsao Province of Thailand

Chachoengsao Province of Thailand
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Results and Discussion
DRASTIC Map in the Sukhothai & Pitsanulo
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Groundwater Vulnerability Map of

. Depth to Groundwater (D) Map

Recharge Rate (R) Map

Aquifer Media (A) Map

Soil Type (S) Map
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Depth to Groundwater (D) Map
Net Recharge (R) Map

Aquifer Media (A) Map

Soil Type (S) Map

Topography (T) Map

Impact of vadose Zone (l) Map

Hydraulic Conductivity (C) Map

Final DRASTIC Vulnerability Map
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Groundwater Vulnerability Mapsssgaarmbu
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Sampling (2014) SQmpling (2017) .
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Extent of the Spatial Soluble Nitrate Contamination in Groundwater
in Suphanburi Province:
(A) Data from Groundwater Sampling in 2014

B D&ta from Recent Groundwater Sampling in 2017
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DRASTIC Vulnerability Map

Correlation between Maximum Nitrate Concentration
and DRASTIC Vulnerability Level with R?=0.89

Soluble Nitrate Concnetration in
Groundwater (mg/L)

Very High
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Research Summary 1 — DRASTIC Model Development
And |mprovement
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Research Summary 2 — Long-Term Monitoring of
Nitrate Contamination
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Research Summary 3 — DRASTIC Vulnerability
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