
 

  

Syllabus 
Water Resources in a Warming World 

In order to begin your journey in this course in a good way, please take some time to watch “Prayer for 
the Earth” and reflect upon the importance of right relationships. 
https://www.filmsforaction.org/watch/prayer-for-the-earth-an-indigenous-response-to-these-times/ 

 

Course Description: This course will introduce climate models, water resource datasets, and regulations 
used for science-based water resource decision making that affect local communities. 

 
Suggested Prerequisites 

 Completion of at least one laboratory science course. (Also recommend completion of Freshman 
English and College Algebra.) 

 Familiarity with MSExcel© and basic spreadsheet functions. 

 
Course Objectives 

1. Students will differentiate basic principles of climate change, climate modeling, and how the 
changing climate in their local area affects local water resources. 

2. Students will distinguish basic principles of water resources management, including surface and 
groundwater hydrology, water quality, and water law. 

3. Students will demonstrate competency in discussing issues regarding water use, quality, and 
management. 

4. Students will present and discuss relevant real-time water resource topics (e.g. weather 
phenomena, pollution, natural disasters) using information available through reliable sources. 

5. Students will critically examine the role government policy plays with regard to water resource 
issues. 

6. Students will use government data, monitoring studies, principles of research design, and the 
scientific method to evaluate water resources in a warming world. 

 

Module Titles and Descriptions: 

1) Water Characteristics 
a) Summary: In this module you will learn what water is, what makes it unique, and how it is 

important in global climate issues. 
b) Goals: By the end of this module you will be able to describe the unique properties of water and 

why those are important. 
  



 

  

2) Climate vs Weather 
a) Summary: In this module you will learn what comprises weather systems and how that is tied to 

climate. 
b) Goals: By the end of this module you will be able to describe how weather and climate differ, 

describe how greenhouse gas emissions (GHG) make the planet warmer, and identify (and use) 
reliable sources of information to describe weather and climate for your region. 

3) Water Cycles and Watersheds 
a) Summary: In this module you will learn about the water cycle, global distribution of water 

resources, and basic watershed principles. 
b) Goals: By the end of this module you will be able to describe your watershed at multiple scales, 

identify the major sources of water in your region, and discuss the ways in which surface water 
and groundwater are interconnected. 

4) Climate Models 
a) Summary: In this module you will learn how climate models are constructed, from basic to 

complex. 
b) Goals: By the end of this module you will be able to evaluate outputs from different climate 

models; and identify where to find reliable sources of information and how to use for your region. 
5) Water Abundance, Use and Availability 

a) Summary: In this module you will learn how access to water has shaped past and present human 
populations. 

b) Goals: By the end of this module you will be able to identify where water is distributed across the 
globe, water use patterns, how freshwater availability is changing regionally and globally, causes 
and effects of drought, and sources of water conflicts. 

6) Water for Life 
a) Summary: In this module you will learn about types of waterbodies and why they are important. 
b) Goals: By the end of this module you will be able to describe the role of water in different 

ecosystems, and also basic water (in)equity issues in the world, the U.S. and your community. 
7) Water and Transportation 

a) Summary: In this module you will examine links between climate change, water and modern 
transportation. 

b) Goals: By the end of this module you will be able to evaluate the water footprint of your 
transportation needs. 

8) Water and Energy 
a) Summary: In this module you will learn about the water-energy nexus. 
b) Goals: By the end of this module you will be able to describe sources of energy and their use in 

regions of the U.S. as well as greenhouse gas emissions from different energy sectors. 
9) Water Quality 

a) Summary: In this module you will learn about major sources of water pollution and measures 
taken to identify and quantify water quality with respect to public health and the environment. 

b) Goals: By the end of this module you will be able to describe major sources of impairment of 
water quality globally and in your region, current efforts by the U.S. Congress to protect water 
resources, and design your own study to evaluate the quality of your drinking water. 

  



 

  

10) Water Laws & Regulations (Allocation, Clean Water Act, Safe Drinking Water Act, Tribal Primacy) 
a) Summary: In this module you will learn about the CWA and SDWA and how they may (or may 

not) protect water resources in a warming world. 
b) Goals: By the end of this module you will be able to describe the major objectives of the CWA 

and SDWA, describe why it is important to have such laws, and identify ways you can engage in 
protecting water resources in your community. 

 
 
 
 

Assessment Methods 
 

Learning Objective Assessment Instruments 
Differentiate principles of climate 
change and modeling, and the link 
between climate and water resources. 

Class Discussions, Short Essays, Use 
Government databases, Data analysis 
exercises 

Distinguish components of the water 
cycle including surface and 
groundwater hydrology. 

Class Discussions, Short Essays, Use 
Government databases, Data analysis 
exercises, Quizzes 

Demonstrate how water pollution is 
defined, determined, and addressed. 

Class Discussions, Short Essays, Use 
Government databases, Data analysis 
exercises 

Present water resource case studies of 
local interest. 

Class Discussions, Use Government 
databases, Data analysis exercises, Thought 
map 

Summarize how water laws affect local 
residents and taxpayers. 

Class Discussions, Short Essays, Use 
Government databases, Data analysis 
exercises, Footprint calculations 

Demonstrate how the scientific method 
applies to the topics covered in the 
course. 

Class Discussions, Use Government 
databases, Data analysis exercises & reports 

 


