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Integrated Dataset for Drought Management of Chi River Basin
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Abstract : Drought is a natural disaster which regularly occurs every year, especially in
the Northeast of Thailand. It has impact on the living of people as well as agriculture
and industry. Chi River Basin is crucial to the development of economy and society of
the Northeast. It is also an interesting subject for academics, researchers and specialists
who are interested in water quality monitoring and control. Water resources is very
important, thus the related decision making is very essential too. To make good decision,
good quality of information system is needed, especially the information system which
is processed through a scientific analysis, refinement and evaluation. From a research, it
is found that there is a lack of information system study and analysis which is important
for Chi river basin management. Information is scattered across many authorities, stored
separately in many locations, and is duplicated and different contents based on the
roles and responsibilities of each authorities. Regarding the knowledge, part of it is Tacit
Knowledge from specialists and researchers. It is found that in Thailand there is no
information system for water resources management of Chi River Basin which integrating
the tacit knowledge of experts and the explicit knowledge of the related organization

of Chi River Basin.
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The research methods included document analysis and qualitative research by
adopting Liou (1990)’s knowledge acquisition approach. Fifteen experts including ten
experts in the areas of environmental engineering, water resources engineering, and
GIS, and seven government officers who has been involving with water management
in the Chi River Basin were interviewed. The experts also took part in the processes of
developing the knowledge domain, classifying, and structuring the knowledge for water
resources management in the Chi River Basin.

The results of this research were the integrated dataset of drought management
for Chi River Basin. An example of the dataset was structured by following the concepts
of the three processes in the management of water resources in Thailand: 1) The dataset
for planning process was comprised of three sub-domain, Forecasting, Monitoring,
and Planning Information. 2) The dataset for response process was comprised of two

sub-domain, Alert and Emergency and 3) The dataset for recovery process.

Key words: Integrated dataset, Drought management, Knowledge acquisition, Chi river

basin
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INNIFANYINITe Ve UTEMAT Uaya Hydrological/HydroMeteorological,
Lﬁ'mﬁ’umiﬂ’ﬁumizwmiaumm [miwﬁ 1] Soil/ Land use, Climate and Weather data,
NUI maumemil,ﬁamﬁmmiw%’wmﬂi Water Quality (Surface and Groundwater),
dhavdsznaudiuuiin (Concept) ¥89 GIS/Remote sensing, Water demand and
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Researcher Domain Data Source
Ames, D. P, - Hydrology - Water and Soil Quality - United States Geological
Horsburgh, J. S., - Weather Survey’s (USGS)
Cao, Y., Kadleg, J,, - - National Water Information
Whiteaker, T., & - Water Depth and Temp ~ System (NWIS)
Valentine, D. (2012) - Soil Moisture - the U.S. Environmental
- GIS Protection Agency’s (USEPA)
STORage

- RETrieval (STORET) system

- Academic research groups

Andreu, J., J. Ferrer- - Drought - Precipitation - Automatic Data Acquisition
Polo, M.A. Perez, preparation and - State of reservoirs and System of Confederation
and A. Solera. mitigation aquifers Hydrographical del Jucar
(2009) - Groundwater levels

- Flows in rivers

Bora Beran, Michael - Water - Water/Soil Quality -USGS National Water
Piasecki (2009) Resources - Atmospheric Hydrology ~ Information System (NWIS)
- Surface Hydrology - EPA Storage and Retrieval

- Subsurface Hydrology System (EPA STORET)
- Chesapeake Bay Information
Management System (CIMS)

- Texas Commission on

Environmental Quality

- National Atmospheric

Deposition Program (NADP)

Jung, I.-W. Chang, - Water -Water supply NID (U.S. National Inventory of
H., Lafrenz, M., Pan,  Resources vulnerability Dams)

Y., Yeakley, A, -Water demand

Shandas, V., vulnerability

Moradkhani, H., -Water quality

and Jay, D. (2011) vulnerability
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Decision
Domain / Concept Sub-domain Attributes in Thai ynony Source E
Yes Ne
Groundwater Groundwaler Quality - Gl (Chioride) Is-A W lsidu underground Department of
Resources - Fe {Iron) praTer Ty water Groundwater
- NO3 (Nitrate) sain Resources '
- pH (Potential of Hydrogen ion) well
- TDS (Total Dissolved Solids)
- TH (Total Hardness)
Ground Water Quality Acidity Is-A qmmnu'ﬂdﬁu NiA Department of
Standards Alkalinity Groundwater
Biochemical Oxygen Demand Resources
Chemical Oxygen Demand
Chiloride
Conductivity
Dissolved Oxygen
Hardness 7
Heavy Metal
Mitrogen
Oil and Grease
pH
Phosphorous and Phosphate
Sulfate
Sulfide
Total Solids
Groundwater Level
Groundwater Site Location
Groundwater Map
Groundwater Usage
Groundwater Control Area
' v
% 1 v = Y [ 14 J o A
ﬂ’]ﬂN‘u')ﬂ@l')ﬁ]EJ']\?‘(!G’I‘UEJQ’&LLUUH’iﬂJ’]ﬂ’]’iLW@ﬂ’]if\]ﬂﬂ’YiﬂﬂLLﬁ\?‘UEN@}.I‘L!’]%
Domain/Dataset Sub-Domain/Data Source

Weather and Climate

Weather and Climate Data

-Evaporation
-Rainfall

-Relative Humidity
- Soil Temperature
-Wind

- Thai Meteorological Department

Soil Moisture Forecasts Data

- Soil Moisture forecasts

- Regional Centre for Geo-

Informatics and Space

- Thai Meteorological Department

Technology, Northeast Thailand

Temperature and Precipitation

Forecasts Data

Outlook)

Outlook)

- Temperature (1-7 Day

- Precipitation (1-7 Day

- Thai Meteorological Department

Land Use

Land Use Data

- Urban Area
- Agricultural Area
- Forest Area

- Water Source Area

- Land Development Department
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Domain/Dataset Sub-Domain/Data Source

Water Quality

Point Source Data - Agricultural Wastewater - Pollution Control Department
-Domestic Wastewater - Regional Environmental Office
-Industrial Wastewater

Water Quality Data -Ammonia-Nitrogen - Department of Water Resources
-BOD - Royal Irrigation Department
-Conductance - Regional Environmental Office
-Discharge
-DO
- Nitrate-Nitrogen
- pH
- Salinity
-Soluble Reactive Phosphorus
- Turbidity
-Water Temperature

GIS

Administrative -Political Boundary Line - Geo-Informatics Centre for

Development of Northeast

Weather - Year of rainfall readings Thailand
- Average monthly rainfall
- Average annually rainfall
- Minimum rainfall
- Maximum rainfall

Topography - Contour
- Slope

Water -Water bodies, Stream,

Irrigation Project

Geology -Landform
- Aquifer

Soil - Soil

Land use - Land use

Infrastructure - Transportation
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Domain/Dataset

Sub-Domain/Data

Source

Water Supply and Demand

Water Supply and Demand Data

Water Demand

Water Supply

(million m32.) | (million m?3.)
Agriculture |-Contained
capacity

-Water Supply
-Groundwater

- Surface water

- Royal Irrigation Department

- Department of Groundwater
Resources

- Provincial Administrative

Organization

Water Demand

Water Supply

(million m3.) | (million m3.)
Industry -Contained
capacity

-Water Supply
-Groundwater

-Surface water

- Industrial Estate Authority
- Department of Industrial

works

Water Demand

Water Supply

(million m3.) (million m3.)
Tourism -Contained
capacity

-Water Supply
-Groundwater

- Surface water

- Department of Tourism

Water Demand

(million m3.)

Water Supply

(million m3.)

Household

-Contained
capacity

-Water Supply

-Groundwater

- Surface water

Provincial Water works
Authority

Department of Groundwater
Resources

Municipal waterworks

Village waterworks

Ecology, Transportation and other
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