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	Subject Purposes
	GEOG6049.4
	Students are able to analyze the use of natural resources and the environment effectively and efficiently and make appropriate decisions according to the context

	Learning Outcomes (LO)
	GEOGUM6049
	Students are able to analyze the basic concepts of geohydrology as part of geography science, groundwater formation, interactions between groundwater and geology.
Students are able to identify and analyze groundwater characteristics and test aquifers and groundwater potential,
Students are able to analyze exploitation, establish groundwater conservation efforts, and prevent groundwater pollution and seawater intrusion

	Sub Learning Outcomes (LO)
	GEOGUM6049
	4.1.1 Students are able to analyze the basic concepts of geohydrology as part of geography science, groundwater formation, interactions between groundwater and geology.
4.1.2 Students are able to identify and analyze groundwater characteristics and test aquifers and groundwater potential, 
4.1.3 Students are able to analyze exploitation, establish groundwater conservation strategies, and prevent groundwater pollution and seawater intrusion






COURSE LESSON PLAN: GEO HYDROLOGY

	Meeting
Number
	LO Code
	Topics
	Learning Activities
	Learning Sources and References
	Assessment Methods

	[bookmark: _Hlk520826514][bookmark: _Hlk85110134]1
	GEOGUM6049
4.1.1 
	1. Geohydrology as part of hydrology and geography science through a hydrological system approach;
2. Definition of geohydrology
	1. Understanding the fundamental ideas of geohydrology as a branch of hydrology and geography, through lectures and discussions
2. Students work in groups to research the use of geohydrology in daily life and report their findings in a scientific article.
	1. Kodoati, Robert J, 2010. Pengantar Hidrogeologi. Andi, Yogyakarta.
2. Tood, DK. 1980. Groundwater Hydrology. California: John Wiley & Sons, Inc
3. Walton, 1970. Groundwater Resources Evaluation. New York: Graw Hill Book Company
4. https://youtu.be/t3ua4bmYxG8
	1. Attendance and participation in lectures
2. Individual test
3. Scientific article

	2
	GEOGUM6049
4.1.1
	1. Types of water-formed geological layers and types of aquifers;
2. Groundwater in the Hydrological Cycle
	1. Understanding the types of water-formed geological layers and types of aquifers and groundwater in the Geography Hydrological Cycle, through lectures and discussions
2. Students work in groups to research the types of water-formed geological layers and types of aquifers and groundwater in the Geography Hydrological Cycle and report their findings in a scientific article.
	1. Kodoati, Robert J, 2010. Pengantar Hidrogeologi. Andi, Yogyakarta.
2. Tood, DK. 1980. Groundwater Hydrology. California: John Wiley & Sons, Inc.
3. Walton, 1970. Groundwater Resources Evaluation. New York: Graw Hill Book Company
4. https://youtu.be/b4YPtgJw0QU
	1. Attendance and participation in lectures
2. Individual test
3. Scientific article


	4. Attendance and participation in lectures
5. Individual test
Scientific article
	GEOGUM6049
4.1.2
	1. Geological conditions that control groundwater characteristics;
2. Groundwater that controls geological processes.
	1. Understanding the geological conditions that control groundwater characteristics and groundwater characteristics that control geological processes, through lectures and discussions
2. Students work in groups to research the geological conditions that control groundwater characteristics and groundwater characteristics that control geological processes and report their findings in a scientific article.
	1. Kodoati, Robert J, 2010. Pengantar Hidrogeologi. Andi, Yogyakarta.
2. Weight, Wilis D, 2008. Hydrogeology Field Manual. Second Edition. McGraw Hill Book Company
3. Tood, DK. 1980. Groundwater Hydrology. California: John Wiley & Sons, Inc.
4. Walton, 1970. Groundwater Resources Evaluation. New York: Graw Hill Book Company
5. https://youtu.be/1eu55XyKBSM
	1. Attendance and participation in lectures
2. Individual test 
3. Scientific article

	6. Attendance and participation in lectures
7. Individual test
Scientific article
	GEOGUM6049
4.1.2
	1. Darcy Law.
2. Characteristics of groundwater
	1. Understanding the Darcy's law, groundwater characteristics (porosity, permeability, hydraulic conductivity, specific yield, specific retention, storage coefficient, water table depth, groundwater fluctuation), through lectures and discussionsi
2. Students work in groups to research the Darcy's law, groundwater characteristics (porosity, permeability, hydraulic conductivity, specific yield, specific retention, storage coefficient, water table depth, groundwater fluctuation) from the internet and report their findings in a scientific article.
	1. Kodoati, Robert J, 2010. Pengantar Hidrogeologi. Andi, Yogyakarta.
2. Weight, Wilis D, 2008. Hydrogeology Field Manual. Second Edition. McGraw Hill Book Company
3. Tood, DK. 1980. Groundwater Hydrology. California: John Wiley & Sons, Inc.
4. Walton, 1970. Groundwater Resources Evaluation. New York: Graw Hill Book Company
5. https://youtu.be/O7K00PQaQIw 
	1. Attendance and participation in lectures
2. Group assessment rubric
3. Scientific article

	6
	GEOGUM6049
4.1.2
	1. The relation between groundwater characteristics and groundwater potential;
2. Prediction of groundwater potential based on the Darcy Law
	1. Understanding the relation between groundwater characteristics and groundwater potential and prediction of groundwater potential based on the Darcy Law, through lectures and discussions. 
2. Students work in groups to research the relation between groundwater characteristics and groundwater potential and prediction of groundwater potential based on Darcy's Law from the internet and report their findings in a scientific article.
	1. Kodoati, Robert J, 2010. Pengantar Hidrogeologi. Andi, Yogyakarta.
2. Weight, Wilis D, 2008. Hydrogeology Field Manual. Second Edition. McGraw Hill Book Company
3. Tood, DK. 1980. Groundwater Hydrology. California: John Wiley & Sons, Inc.
4. Walton, 1970. Groundwater Resources Evaluation. New York: Graw Hill Book Company
5. https://youtu.be/FfEEjluTJyo 
	1. Attendance and participation in lectures
2. Project assessment rubric
3. Scientific article

	7
	Mid Term Exam
	1. Attendance and participation in lectures
2. Individual test

	8-9
	GEOGUM6049
4.1.3
	1. Environmentally friendly groundwater exploitation,
2. Negative impacts of groundwater exploitation,
3. Groundwater conservation strategies.
	1. Understanding the environmentally friendly groundwater exploitation, negative impacts of groundwater exploitation, groundwater conservation strategies, through lectures and discussions
2. Students work in groups to research the environmentally friendly groundwater exploitation, negative impacts of groundwater exploitation, groundwater conservation strategies from lecturer, discussion and study case from surrounding environment and report their findings in a scientific article.
	1. Kodoati, Robert J, 2010. Pengantar Hidrogeologi. Andi, Yogyakarta.
2. Weight, Wilis D, 2008. Hydrogeology Field Manual. Second Edition. McGraw Hill Book Company
3. Tood, DK. 1980. Groundwater Hydrology. California: John Wiley & Sons, Inc
4. Walton, 1970. Groundwater Resources Evaluation. New York: Graw Hill Book Company
5. https://youtu.be/TxqWUFyq-ZA 
	1. Attendance and participation in lectures
2. Project assessment rubric
3. Scientific article

	10-11
	GEOGUM60494.1.3
	1. Sources of groundwater pollution;
2. Impact of groundwater pollution;
3. Case study of groundwater pollution.
	1. Understanding the sources of groundwater pollution, impact of groundwater pollution and case study of groundwater pollution, through lectures and discussions
2. Students work in groups to research the sources of groundwater pollution, impact of groundwater pollution and case study of groundwater pollution from internet and surrounding environment and report their findings in a scientific article.
	1. Pinder, George F, and Celia, Michael A, 2006. Subsurface Hydrology. John Wiley & Sons, Inc.
2. US Environmental Protection Agency, 1995. Technical Guidance Manual For Hydrogeologic Investigations And Ground Water Monitoring. US Environmental Protection Agency
3. https://youtu.be/gRSHJpe8pq8 
	1. Attendance and participation in lectures
2. Project assessment rubric
3. Scientific article

	12-13
	GEOGUM6049
4.1.3
	1. Causes of seawater intrusion;
2. Gyben-Herzberg Law;
3. Prevention of seawater intrusion;
4. Seawater intrusion case studies.
	1. Understanding the causes of seawater intrusion, Gyben-Herzberg Law and prevention of seawater intrusion, through lectures and discussions
2. Students work in groups to research the causes of seawater intrusion, Gyben-Herzberg Law and prevention of seawater intrusion pollution from internet and surrounding environment and report their findings in a scientific article.
	1. Kodoati, Robert J, 2010. Pengantar Hidrogeologi. Andi, Yogyakarta.
2. Weight, Wilis D, 2008. Hydrogeology Field Manual. Second Edition. McGraw Hill Book Company
3. Tood, DK. 1980. Groundwater Hydrology. California: John Wiley & Sons, Inc.
4. Walton, 1970. Groundwater Resources Evaluation. New York: Graw Hill Book Company
	1. Attendance and participation in lectures
2. Project assessment rubric
3. Scientific article

	14-15
	GEOGUM6049
4.1.2
	1. Types of applied geophysics for aquifer testing;
2. Type of Rock Resistance;
3. Geoelectric Working Principle
4. Method of Estimating Rock Resistance using Geoelectric principles.
	1. Understanding the geoelectric principles, through lectures and discussions 
2. Students work in groups to research the geoelectric principles in Malang regency area and report their findings in a scientific article. 
	1. Kodoati, Robert J, 2010. Pengantar Hidrogeologi. Andi, Yogyakarta.
2. Weight, Wilis D, 2008. Hydrogeology Field Manual. Second Edition. McGraw Hill Book Company
3. Tood, DK. 1980. Groundwater Hydrology. California: John Wiley & Sons, Inc.
4. Walton, 1970. Groundwater Resources Evaluation. New York: Graw Hill Book Company

	1. Attendance and participation in lectures
2. Project assessment rubric
3. Scientific article

	16
	
	Final Term Exam
	1. Attendance and participation in lectures
2. Individual test



Assessment Measurement



