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(Environmental Systems and Integrated Environmental Management)
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Definition, classification and components of environmental systems; problems and levels of environmental
impacts throughout life cycle; concepts and principles of integrated environmental management; Sustainable
Development Goals; case study in environmental and natural resource management
Learning Outcome: Students are able to

1. describe classification, components of environmental systems, sustainable development goals, and
principles of integrated environmental management

2. analyze problems and levels of environmental impacts throughout life cycle

3. identify problem solving and integrated environmental management measures
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(Advanced Environmental Law and Policy)
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Thailand's environmental laws and policies; responsibility under the constitutional law of the government;
land law; water law; animal, wildlife and fisheries protection laws; protected area; climate change international law; laws
relating to public health, occupational health and safety; dispute management

Learning Outcome: Students are able to
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1. describe law or the related policy in environmental fields

2. synthesis lesson learn about the law using in varies situations

3. dissolve the problem based on related law
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(Environmental Research Methodology and Statistics)
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Methods and approaches in selecting research topic in environmental management; designing of quantitative

and qualitative research; data collection and analysis; appropriate use of statistical techniques to the nature of the research;

report writing and presentation

Learning outcomes: Students are able to

978-504

1. plan the research related to the environment
2. choose the statistics to analyze the research results

3. present the created proposal research plan about environment

AUNIN 1(0-2-1)

(Seminar)
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Environmental literature review for presentation; discussion under supervision of experts; presentation of

research proposal and progress; applications of multimedia technology in communication of scientific data for enhancing

public awareness and understanding

Learning outcomes: Students are able to

1. discuss the selected environmental scientific research
2. apply multimedia technology for communication of scientific data

3. apply the concept of the environmental research for thesis conducting
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(Analysis of Emerging Pollutant Using Advanced Instrumental Method)
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Environmental pollutants and sources; effect on public health and ecosystem; prevention and solution;
technique for sampling, preparation, and analysis of environmental pollutants using advanced instrumental method;
method validation; quality assurance/quality control for resulted data; example of researches related to environmental
pollutant analysis; analysis of interested environmental pollutants
Learning outcomes: Students are able to

1. present important of environmental pollutant for social awareness

2. design the procedure for analysis of interested environmental pollutant

3. present and/or publish the results from analysis of interested environmental pollutant for social awareness

978-512 mﬂiuiaﬁms%’ﬂmimﬂzsg_mlammxmmsﬁﬂé’umw 3 ((3)-0-6)

(Solid and Hazardous Waste Management Technology)
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Definitions, sources, compositions and properties of solid waste and hazardous waste; economic analysis and
design of station; suitable methods for collection, storage, separation and transportation; disposal technology; landfill
classification for solid and hazardous waste; method, site consideration and control of landfill; waste-to-energy
technologies; biological and chemical waste conversion technologies; utilization of solid waste; case studies in local area
and study excursion

Learning outcomes: Students are able to



1. describe the principles of solid and hazardous waste management processes and technology
2. apply waste management knowledge and technology to effectively solve related environmental problems
3. have the skills that are ready for researching, self learning, thinking critically and keeping up with the

changes in the emerging technology of solid and hazardous waste management
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(Advanced Wastewater Management Technology)
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Sources and properties of water and wastewater; water pollution; wastewater discharge standard; wastewater
effect on environment; principle and technology of wastewater treatment by physical, chemical and biological method;
principles and applications of membrane technology; technologies for tertiary treatment
Learning outcomes: Students are able to

1. describe the characteristics of wastewater and technologies for wastewater treatment

2 . apply wastewater management knowledge and technology to effectively solve related environmental
problems

3. have the skills that are ready for researching, self learning, thinking critically and keeping up with the

changes in the emerging technology of solid and hazardous wastewater management
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(Environmental Risk Assessment and Management)
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Definition and principles of risk assessment; risk assessment from hazardous chemical use; effect on human
and ecosystem; use of obtained information to determine prevention and risk reduction measures; participation and
acceptance of community for risk management

Learning outcomes: Students are able to



1. assess the environmental risk assessment in the affecting polluted area

2. set the prevention and risk reduction systematically
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(Integrated Environmental Impact Assessment)
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Principles and processes of environmental and health impact assessment in terms of physical, biological;

social, cultural and sanitation; community participation in impact analysis, risk assessment, derivation of prevention and

mitigation measures and environmetal and health impact monitoring processes; report and data publicizing; quality
review; case study

Learning outcomes: Students are able to
1. assess the environmental and health impact
2. propose the prevention and mitigation measures and environmental and health impact monitoring processes

3. publish the created environmental and health impact report
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(Advanced Air Pollution Management Technology)
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Sources and types of air pollution; chemical reactions of atmospheric pollutants and their mechanisms of
secondary air pollutant formation; meteorology and air pollution dispersion; effects of air pollution on human health and
environment; risk assessment; air quality standards; air pollution law; principles technologies of air pollution monitoring

in both particulate and gaseous forms; air pollution management policy; principles of systems and emission control

devices; ventilation system and design; case study



Learning Outcome: Students are able to
1.assess the air pollutants and emission sources
2.describe methods and principles of air quality measurement

3.analyze the methods of prevention and problem solving of air pollution
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(Participatory Approach in Resource and Environment Management)
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Principles and importance of participatory approach in resource management; analysis of environmental,
political, economic, social and cultural factors for participation initiation in an area; case studies on implementation
strategies of community participation; learning activities of participatory processes in the field; development of leadership
and facilitator skills for encouraging community participation in resource management
Learning Outcome: Students are able to
1. describe the principles and importance of participatory approach in resource management

2. analyse the factors in environment, politic, economic, social and culture for participation initiation in areas

3. lead and facilitate the participants for community participation in resource management

978-518 W lumalulagmomsdamsaunaden 3((3)-0-6)
(Nanotechnology for Environmental Management)
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Introduction to nanoscience and nanotechnology; nanoscale phenomena; nanoparticles; study of nanoparticle

by using surface probe microscopy and others; nanolithography; nanoscale devices and systems; applications of



nanotechnology; nanotechnology and nanomaterial usage for analysis, treatment and environmental problem solving;
energy management; case studies
Learning outcomes: Students are able to

1. identify the nanomaterial types using for environmental problem solving

2. explain the properties of nanomaterials using for environmental problem solving

3. apply the nanomaterials for environmental problem management
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(Climate Change and Environmental Management)
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Overview of climate change and global warming; causing of climate change; climate change risks and
impacts; greenhouse effect, greenhouse gas source and sinks in nature; greenhouse gas inventory; national and
international cooperation policy involving greenhouse gas; reduction and dealing with the effect of global climate change;
adaptation and mitigation options for urban and global climate change

Learning outcomes: Students are able to
1.describe the causes and mechanism of global warming and climate change by anthropogenic activity
2. explain the relationship of climate change and environmental impacts
3. create the guidelines or apply the environmental technology and management to solve the climate change

problems
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(Advanced Contaminated Site Remediation)
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Sources and characteristics of soil pollution; migration and transformation of contaminants to soil and
groundwater; types characteristics of contaminants and soil interactions; site remediation technologies; guidelines for
prevention and mitigation from contaminated site remediation
Learning outcomes: Students are able to

1. analyze soil contamination problems and choose suitable remediation methods for contaminated sites

2. describe the technology’s ability to achieve for cleaning up contaminated sites

3. describe physical, chemical, and biological processes of remedial technologies
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(Environmental Health Management)
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Concepts and principles of environmental health and environmental management; environmental pollution;
pollution of the water, air, and soil; environmental health risk assessment; inter-disciplinary approaches for assessing,
preventing, improving, and managing the major environmental health problems in industrialized and developing
countries; case study
Learning outcomes: Students are able to

1 . describe the concepts and principles of environmental health, environmental management and
environmental pollution according to the standards of the United States Environmental Protection Agency (US EPA)

2. assess the risk in environmental health

3. apply inter-disciplinary approaches for managing the environmental health problems
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(Environmental Management and Safety Standards)
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Principles, processes and importance of environmental management system; occupational health and safety
management system standards; aspect identification and assessment of environmental issues; safety in workplace; internal
audit methodology; environment, health and safety legislation
Learning outcomes: Students are able to

1. describe principles, processes and importance of environmental management system; occupational health
and safety management system standards according to the standards of the United States Environmental Protection
Agency (US EPA)

2. assess the environmental problem and safety in workplace

3. describe environment, health and safety legislation
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(Measurements of Photosynthesis in Plants)
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Structure, mechanism and function of plant cells; membrane transport; respiration; photosynthesis; form and
function of plant; plant growth and development; flowering; seed germination; seedling development; plant hormones;
plant responses to environmental stimuli; soils and plant nutrition; movement of water and solution
Learning outcomes: Students are able to

1. describe structure and function of plant cells and plant cells activities

2. compare plant responses to different environmental stimuli
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(Advanced Marine Ecology)
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Components and structure of marine ecosystem; biological and physical resources in marine ecosystem and
coastal system; relationships between organisms in the ecosystem and relationships with environmental conditions;
analysis and modeling of marine and estuarine food webs; utilization of marine and coastal resources; impacts on
ecosystem from changes by human activities
Learning outcomes: Students are able to

1. analyze the components and structure of marine ecosystem

2 . classify biological and physical resources in marine ecosystem and coastal system and describe the
ecological relationships

3 . analyze the utilization of marine and coastal resources and impacts on ecosystem and also propose a

solution

d
978-522 mm‘nmn‘nmﬂma%amwwNmnmmzmimﬁny 3((3)-0-6)
(Marine Biodiversity and Conservation)
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Components, roles and importance of marine ecosystem and biodiversity; biogeography; levels and distribution of
biodiversity; methods of biodiversity assessment; biological indicators; links between biological indicators and marine
ecosystem; new technology in biological indicator research; impacts of changes in biodiversity from human activities;
biodiversity conservation and protection
Learning outcomes: Students are able to
1. examine the principle and methods of marine biodiversity assessment and heredity
2. identify biological indicators, links between these indicators on marine ecosystem and new technology in
biological indicator research
3. indicate the impacts of changes in marine biodiversity from human activities and discuss on the concept and

method of marine biodiversity conservation
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(Integrated Marine and Coastal Zone Management)
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Importance of coastal zone in terms of socio-economic, cultural and environmental resources; the link between
evolution of resource utilization and management; coastal ecosystems and management models; socio-economic and
cultural systems; environmental agreements and arrangement for sustainable development at local, national, regional and
international levels; methodologies and tools for coastal zone management; marine and coastal protected area
management; strategic planning for sustainable and effective implementation
Learning outcomes: Students are able to

1. describe the importance of coastal zone in terms of socio-economic, cultural and environmental resources

2. propose methods for the marine and coastal environment management
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(Advanced Marine Pollution)
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Sources of marine organic pollution; fate and transport of pollutants; qualitative and quantitative analysis;
spatial and temporal distribution; prevention and mitigation strategy
Learning outcomes: Students are able to
1. classify the sources of marine organic pollution
2. analyse the quality, quantity and distribution of marine pollutants

3. propose the prevention and mitigation strategy from marine pollutants
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(Sustainable Tourism Management)
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Concepts and principles of sustainable tourism, tourism impacts; analysis of carrying capacities of natural
resources, society and culture; theories, processes and techniques in tourism planning and development with lower
environmental impacts; relationship analysis of economic, political, social, physical, institutional and environmental
factors; tourism planning and management; stakeholder analysis; derivation of conflict resolution approach; case studies
and discussion topics from real situations in the area
Learning outcomes: Students are able to

1. describe concepts, theories and principles of sustainable tourism management

2. plan the management for identifing measures to reduce environmental impacts from tourism

3.analyze relationships between stakeholders and various factors which affect solving environmental problems

from tourism
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(Coastal Tourism and Environmental Management)
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Principles and theories of coastal tourism management; analysis of coastal processes; physical and biological
phenomena; human activities and their implications for coastal tourism management; applications of geoinformatics
technology in coastal zone and coastal resource management for tourism planning and management; case study
Learning outcomes: Students are able to
1. describe concepts, theories and principles of coastal tourism

2. analyze relationships between environmental processes, human activities and impacts on coastal resources



3. demonstrate the application of technology to manage the environmental impacts of coastal tourism
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(Environmental Tourism Product Development)
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Concepts, principles and theories of tourism product development in sensitive areas; analysis of socio-cultural,
economic and political frameworks for appropriate tourism product design and delivery; planning principles and
management strategies for low impact tourism activities; participation of community and stakeholders; creative
application of technology and local wisdom to environmental tourism design and management; case study
Learning outcomes: Students are able to

1. describe concepts, theories and principles of environmental tourism

2. design environmentally friendly tourism products

3. analyze policies and strategies to reduce the environmental impact of tourism
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(Environmental Geoinformatics Technology)
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Basic principles of remote sensing; Geographical Information Systems (GIS); Global Positioning System
(GPS); coordinate systems and map projections; electromagnetic radiation principles; remote sensing of the natural
environment; basic principles of digital image classification; GIS data model; spatial data input, editing, management and
display; basic of GIS data analysis; application of geoinformatics for environmental management

Learning outcomes: Students are able to



1. explain the basic principles of Remote Sensing (RS), Geographical Information Systems (GIS) and Global
Positioning System (GPS)

2. conduct simple spatial analysis using geoinformatics technology programs
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(Advanced Global Navigation Satellite System)
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Coordinate and time systems; satellite orbital motions; GPS observables; estimation procedures; propagation
medium; mathematical model of GPS observables; methods of processing GPS data; applications and examples of GPS
data analysis; laboratory
Learning outcomes: Students are able to

1. explain the principles of GNSS point positioning using pseudorange measurements

2. analyze the GNSS errors and determine how to improve positioning accuracy

3. describe how a GNSS receiver works and explain the raw and processed outputs based on NMEA and
RINEX standard formats

4. identify the various applications of GNSS
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(Advanced Geographic Information System)
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GIS data model; GIS raster and vector-based analysis; spatial database and relational database management;
surface analysis; interpolation and facility network analysis; GIS models and modeling; application of GIS in spatial data
analysis and management; practice and project work
Learning outcomes: Students are able to

1. describe fundamental concepts and practices of Geographic Information Systems (GIS)

2. conduct spatial data analysis, feature extraction and thematic mapping

3. integrate various kind of data from various sources and analyse the data using GIS concept and tools

4. apply the knowledge and skill for various applications
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(Advanced Remote Sensing)
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Principles of remote sensing and electromagnetic radiation; photographic sensors; digital data; image
interpretation; earth observation satellites; active microwave; lidar; thermal radiation; digital image analysis; remote
sensing applications; laboratory
Learning outcomes: Students are able to

1. describe the concepts, methodologies and applications of remote sensing

2 .describe the principles of aerial and satellite remote sensing and outline the energy interactions with earth
surface features

3 .perform analysis on digital satellite data integrated with other geographical information in a geographical

information system
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(Digital Image Classification and Analysis)
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Principles of digital image classification; preprocessing in digital image processing; image enhancement;
thematic information extraction procedure; land use and soil cover classification scheme; advanced technology in digital
image classification; unsupervised classification; supervised classification; hybrid classification; artificial intelligence
classification
Learning outcomes: Students are able to

1 . describe knowledge of remote sensing theory and digital image processing for land use and land cover
classification

2. classify of land use and land cover from digital satellite data
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(Spatial Multi-Criteria Decision Analysis)
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Geographic Information System for decision making; multiple-criteria decision analysis; evaluation of criteria,
constrains and decision alternatives; criteria weighting; decision rules; sensitivity analysis; spatial decision support system
Learning outcomes: Students are able to

1. define and discuss concepts, theories, and techniques in multi-criteria analysis

2. apply GIS and multilevel decision analysis in various applications
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(Spatial Data Analysis and GIS Modeling)
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Principle of spatial data analysis; importing data and creating a spatial database; spatial data analysis;

hydrology model analysis; network analysis; geospatial modeling; applications of GIS for environmental modeling



Learning outcomes: Students are able to
1. describe and apply spatial data analysis; creating a spatial database and geospatial modeling
2. analyse hydrology model, network and creat geospatial model
3. complete a GIS project from start to finish (project design, data capture, data storage and management, data

analysis and data presentation)
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(Disaster Risk Management and Climate Change)
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Climate change; disaster in natural resources; disaster risk management; disaster management cycle;
application of geoinformatics technology for disaster risk analysis
Learning outcomes: Students are able to

1. solve the environmental problem related to the natural disaster and climate change

2. integrate knowledge of the risk management and geoinformatics technology to prepare for natural disasters
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(Web-based Geospatial Programming)
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Computer programming; programming language design; construction of logical and iterative program flows;
object-oriented analysis and design; geographic information system programming; web-based programming for
environmental management; customizing and implementing web-based mapping applications and development of web-
based GIS services
Learning outcomes: Students are able to

1. explain the features and benefits of web-based GIS

2. explain the spatial web-standard uses in web-based GIS

3. design and develop a web-based mapping application
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(Advanced Computer Mapping)
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Types of maps and their characteristics; mapping components; mapping design; spatial data structures;
thematic and statistical mapping; map transformations
Learning outcomes: Students are able to
1. create map with computer-based mapping design

2. choose a suitale type of map for spatial data presentation
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(Geophysics Exploration)
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Gravity method; magnetic method; electric methods; seismic method; electromagnetic method; radioactivity
method; geothermal properties of the earth; ground-penetrating radar (GPR); analysis and interpolation data; applied
exploration geophysics in engineering, environment and natural resource exploration
Learning outcomes: Students are able to
1. solve the research problem relates to the underground exploration
2. integrate knowledge the processing, interpretation, modelling and visualization of geological and
geophysical data

3. apply the geophysical techniques to assess the environmental problem
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(Environmental Biophysics Innovations)
4 ad a ad a a
nasaas llihveseynindainn ladannin luauinliih ladian Insvesdauazuuniilavesda
> an A o ' = adg a A a A4 9
duasnsovensannizsisznaeymasaniwluaun vl lasian Insvesauuuaau@uni msverogiteriy
s A 79 Yo aw aa oA A
wadeomaiia 1 msdszgnaldnulaymisedmdlldandivedanadon

Iy

wadwsmsiseus: dizeuannso



1. o3 vwesnszneuTilandielszgnd lsnuamiseauaanadeniuuysannms
° v a o = 'Y A aa  ga Y
2. OAUVUNTEVIUMIEHTVIATINA Tu Tad lmidudiandaanadounuuysuins

Y

3. HuaueuazmeunsnamsIseiieasamssu i daan'ld

U

Electromechanics of bioparticles; dielectric in electric fields; dielectrophoresis and magnetophoresis; force

interactions between bioparticles in electric field; traveling wave dielectrophoresis; electroporation; applications to

environmental biophysics

Learning outcomes: Students are able to

978-561

1. explain the components of biophysics for application to integrated environmental research problems
2. design processes for integrated environmental biophysics research problems

3. present and disseminate research results in order to create awareness for the society
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(Special Topics for Graduate Studies I)
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Selected topics of student interest under close supervision of the advisor; in-dept research; case studies;

presentation of the study in forms of detailed report and seminar

Learning outcomes: Students are able to

978-562

1. discuss the study topics of interest under the supervision of the advisor
2. review the information obtained from the research and case studies

3. evaluate and compare the study results
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(Special Topics for Graduate Studies IT)
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Selected topics of student interest under close supervision of the advisor; in-dept research; case studies;

presentation of the study in forms of detailed report and seminar

Learning outcomes: Students are able to

1. discuss the study topics of interest under the supervision of the advisor



2. review the information obtained from the research and case studies

3. evaluate and compare the study results
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Study and research in environmental management with assistance of creative technology and innovation;
planning, conducting, report writing and critical analysis of the research results in order to construct new bodies of
knowledge or develop advanced skills under the supervision of thesis advisors; field work
Learning outcomes: Students are able to

1. describe the environmental problems encountered in the social community

2. create research topics from the problems found

3. prepare a preliminary research proposal related to environmental problems

4. conduct research projects, analyse and conclude the research results
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knowledge or develop advanced skills under the supervision of thesis advisors; field work
Learning outcomes: Students are able to

1.describe the environmental problems encountered in the social community

2. create research topics from the problems found



3. prepare a preliminary research proposal related to environmental problems

4. conduct research projects, analyse and conclude the research results
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