WHERE WATERS AND LAND MEET - Introduction


WHERE WATERS AND LAND MEET- Teaching Material 
INTRODUCTION

All of us have had first hand experience with water in its many forms: as drinking water, ice, and steam, or as rain, rivers, sea, as floods from the rivers and by the sea. Yet, in spite of our daily use of it, water is a natural resource surrounded by many questions. How does water get into the clouds, and what happens to it when it reaches the Earth? Why is there sometimes too much and other times too little of it? And, most important, is there enough fresh water for all the plants, and all the animals, and all the people? All these questions are important to be wise with water, which we know, is the essence of life. World-wide many scientists are hard working to provide more and more answers to these questions.

1.  The purpose of the educational program and this teaching material 

The aim of the teaching material for teachers is to present basic, natural and social processes in the coastal zone regarding the role of water. The densely populated coastal zone is embedded between the sea and the mountains. Each of these three compartments plays a role in the water cycle. Increased knowledge on the water cycle, the uses and threats of water, and their effects is relevant in seeking solutions and improving the decision making process. These processes are highly complex of character. The directions for solutions are found in understanding and implementing integrated approaches in water and coastal zone management focusing towards the sustainable development of the natural resources. 

The need for integrated approaches is not only recognised by the Government of Vietnam but is also confirmed by international conventions such as the United Nations Convention on Biodiversity and United Nations Framework Convention on Climate Change. 

This teaching material presented in two books is a part of a specific educational program for primary and secondary school children in the coastal TTHue province, central Vietnam. With the program it is aimed to affect not only children, but also their parents and other people in their communities and districts.  The teaching material presented in this book was developed in the year 2002 through 2004 within the frame of Vietnamese – Netherlands coastal cooperation. The book is a part of a program, which goal is to introduce basic thinking about integrated water and coastal zone management into regular educational program of primary and secondary school system in the Vietnam. This book is a product of the Capacity Building and Awareness Raising activities in the context of the Coastal Co-operative Program (CCP). The CCP is co-operation between the Vietnamese Ministry of Science, Technology and Environment and the Netherlands Ministry of Transport, Public Works and Water Management/CZM-C. The Coastal Zone Management Centre (CZM-C) provided extra support to DOSTE in the TTHue province through the Vietnam-Netherlands Integrated Coastal Zone Management (VN-ICZM) project on ICZM planning and implementation in Vietnam.

2. The contents of the teaching material

The teaching material is prepared in two parts. The first part, entitled »Water, water environments and natural processes«, deals with basic concepts and the most relevant natural processes important for understanding water related problems. Its goal is to present natural processes in a simple way through hands on experiences with experiments, and to connect those general experiments to children’s everyday environment. 

The second part, entitled »Management of Water and Coastal Resources«, deals with socio-economic aspects of water use, the use of water and water environments, as well as with the aspects of management of man-made water cycle (water supply and dealing with wastewater), water resources and coastal zone. Its goal is to present aspects of water and coastal zone management to children through role playing games and other activities. The purpose of them is to help children to understand the basic problems and the complexity of management water and coastal zone resources.

Each part of the teaching material is divided into several sections that deal with specific topics. The focus of each section is as follows:

Part 1: Water, Water Environments and Natural Processes

Section A, Water - Basic Characteristics, is focused on basic characteristics of water, such as aggregation states, evaporation, condensation, surface tension, buoyancy, difference between seawater and freshwater and similar. The activities explore each of the basic characteristics of water from the perspective of the formation of various living environments. 

Section B, The Water Cycle, explores the hydrologic cycle or the water cycle. The water cycle concept is the most important concept for understanding the importance of water and the numerous functions of water in natural systems. 

Section C, Rivers, deals with formation of freshwater surface waters, their characteristics and forms of landscape they create. The focus is presenting river and its life in the context of the watershed or river basin concept, because a watershed represents a basic geographic unity, where all surface waters and groundwaters are connected into one fresh water system. It also explains water purification processes in a river and points out necessary surface water protection measures.  

Section D, Groundwater, explores permeability and porosity of consolidated and unconsolidated soil and rock materials, and explains various types of groundwater. It also explains water purification processes in the ground and points out necessary groundwater protection measures.  

Section E, Coastal and Marine Waters, explores salt water environments and their characteristics, as well as formation of various coastal landscapes due to very dynamic natural processes. It also explores the problems related to urbanization and other uses of the coast.

Section F, Floods and Erosion, connects excessive precipitation (storms, typhoon etc.) with floods (river floods, coastal floods) and erosion (soil erosion, coastal erosion). At the beginning, the lesson presents natural processes, than it explores the forms of adaptation to floods and erosion. The lesson also identifies main flood and erosion prevention measures. The main objective of the lesson is to increase the recognition that erosion and floods are natural processes, which need space. If we try to conquer this space, we may have problems with natural disasters.

Section G, Wetlands, attempts to present main reasons why wetlands are so important in preserving the Earth’s biodiversity. Wetlands need to be preserved also to keep the high level of self-purification capacity of a water system.  

Part 2: Social and Economic Elements of Water and Coastal Resources Management

Section H,  Man-Made Water Cycle, explains that water supply system or drinking water system represents only the first half of a “man-made water cycle”, while the second half is represented by the sewage system or a wastewater system. Modern water supply system includes protection of water resources, drinking water treatment, and water distribution system. A contemporary sewage system collects the wastewaters from consumers and leads it to the wastewater treatment plant, where the sewage gets treated and purified to the degree that it is not harmful for the environment. The section concludes with explanation of possible problems that can develop because the whole man-made water cycle is not build. Such problems are related to various diseases that spread through polluted water, and degradation or even destruction of water environments and water resources. The section also presents various water treatment systems for drinking water and wastewater in detail and relates the water purification processes with those in nature. 

Section I, Protection from Natural and Man Initiated Disasters, focuses on warning systems that are practised in Vietnam to protect lifes and property in case of natural disasters like floods, landslides, tsunamis and coastal erosion.

Section J, Integrated Coastal Resources Management, tries to explain that taking into account multiple use of natural resources as well as the needs of nature itself, leads to diverse and sometimes conflicting demands, which require a set of practices that help to define how to use those natural resources. These practices developed over time and were shaped by various social and cultural values, attitudes and beliefs. They are not fixed, but they constantly change together with new knowledge, new values and new beliefs. The section aims in giving the understanding of the complexity of decision making process related to water and coastal resources management. 

At the same time provides an insight into the complexity and interdependence of problems with which coastal resources management should deal in an integrated manner in order to achieve sustainable solutions. 

The teaching material is accompanied with Glossary prepared for different grade levels.

3.  How to use the teaching material presented in this book

The teaching material is composed of presented sections that focus on various topics related to resources (water, water and coastal environments) and their management. Each section is divided into separate lessons that focus on different aspects of a chosen topic. Each lesson is divided into various activities that are presented as a set of guidelines for performing a lesson. There are also worksheets included into some lessons, which are meant to be simply photocopied and used in class with children.

The teaching material includes also quite a lot of information that is meant to be just for teacher’s reference and not to be followed completely in class. Each section has an introduction that provides teacher’s background information on the topic. Each lesson is accompanied with some background information on basic or main idea of the lesson, the goal that we would like to achieve with students, basic concepts that the lesson explores and the extended concepts to which the lesson leads. 

Each lesson itself starts with an introduction that provides teacher with a set of possible research questions for students to start exploring the topic. This is followed with a set of various activities that can be games, experiments or other kind of activities. Each activity is presented with a set of instructions to perform it and with a list of material that one needs for conducting the activity. In the conclusion, each lesson includes discussion part where some of additional information on a topic is provided in a form of questions to explore with students to conclude the topic. To make the reference material for teachers as easy as possible, the answers to most questions are included. All these pieces of information serve primary for teacher’s reference and not to be followed entirely in class. 

The guidelines, therefore, should be regarded as a framework and not as a fixed program. It is a teacher’s duty to appropriate each lesson to the age group of their students and to decide which activities of each lesson they should be focussed on, and how to integrate the selected activities into the school curriculum. To make a selection for teachers easier, activities and worksheets of all the lessons are included in the Table 2, and marked with the following signs that show the appropriateness of each activity for a specific grade level:

	☻
	appropriate for the selected age group

	☺
	partly appropriate – some parts are too easy or too difficult

	
	not appropriate – too easy or too difficult for the selected age group

	☼
	connection to school curriculum


To make the teaching material easy to use, the lessons and all the worksheets are also marked to show the connection to basic school curriculum subjects (nature/science, geography, math, language, art, health etc.). To help you design your own EE program using the teacher’s reference material provided in this book, we prepared also some basic explanations of the EE teaching process design. 

The basic idea is to distribute different basic knowledge into processes, where the previously acquired knowledge by children serves to prepare children for mastering the new knowledge and so on, until the chosen topic is mastered. An example of such a teaching process design is described in Table 1.

Table 1: Environmental Education program teaching process design

	Unknown / 

New

Knowledge
	Problem

arisen
	Intra-curriculum Activities
	Extra-curriculum Activities

	
	
	Experiment/ Observations/ Analysis
	Conclusion

(Concept /

Theory)
	EE related ICZM extended knowledge

(Exercises)
	

	Water
	Why wet things become dry?
	. . .
	Evaporation


	Game,

More observations,

Investigations

Data analysis

Excursions
	

	Evaporation
	To where water was evaporated?
	. . .
	Water cycle 

(Evaporation, Condensation & Rain)
	id.
	

	Water cycle
	Does any time water stay still?
	. . .
	Ice
	id.
	

	Ice, Iceberg
	Does ice involve into the process of water cycle?
	. . .
	Re-affirmation of the water cycle: Fluidity
	id.
	

	
	
	
	
	More Focus on Basic Water Characteristics
	

	Fluidity
	Positive & Negative of Fluidity?
	. . .
	Irrigation / Flood

Drought / Desertification Alluvium / Erosion 

Make use of fluidity
	Many exercises
	

	Make use of fluidity
	What economic benefit ?
	. . .
	Economic values  of water fluidity
	
	

	Economic value of fluidity
	What for? What else?
	. . .
	Cultural values of fluidity
	
	

	Economic- cultural values of fluidity
	What for?

What else?
	. . .
	Water as Environmental

Ethic values

Relationship between people concerning WATER
	
	

	Water as Environment, as People's Behaviour
	. . .
	. . .
	. . .
	. . .
	


As showed in the table, one can distinguish the technological distribution of basic source data as follows:

1) The source data materials are distributed not as an "addition" of knowledge, but as the continuation of different concepts, step by step, the previous one followed by the next one, the entire process of education is done by children themselves;

2) Every step of knowledge assimilation is culminated in the primary cycle in concept(s) and in the secondary school level in concepts and theory, thus it is helpful to make the distinction between 'materials' and 'knowledge', the latter must be consisting of scientific concepts and theory;

3) At the end of every step of knowledge self-mastering by learners, there are extended exercises  given to the learners, here concentrated on coastal water management, thus making learners the active workers in the area the community is in need;

4) The technological process of learning is the open one ready to receive any new knowledge the community is necessitated for their sustainable development. The body of designers is thus ready to work in the developmental style, it is to mean that they have to update their designs accordingly to the change of the changing world.

4.  Detailed list of lessons and activities

Detailed list of lessons and activities provides basic information on all the activities and worksheets included in the teaching material analysed according to the appropriateness to grade level and basic school curriculum subjects (nature/science, geography, math, language, art, health etc.). 

Table 2: List of lessons with all the activities and worksheets included in the teaching material analysed according to the appropriateness to grade level and subject.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	SIENCE
	HISTORY
	MATH
	LANGUAGE
	ART
	MUSIC
	HELTH
	BEHAVIOR
	NOTES

	Part 1:  Water, Water Environments and Natural Processes
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Section A: BASIC CHARACTERISTIC OF  WATER
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A1
	States of water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: What is water?
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Gas, liquid and solid state game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: States of water game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: States of water experiment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: States of water in nature
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A2
	Water as liquid
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Water as liquid
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: What is the shape of water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Living environments formed by liquid water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A3
	Water as vapour
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Water as vapor
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Puddle-o-meter
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Evaporation from plates
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Water cycle
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A4 
	Water as ice
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Still water is ice
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Icebergs in a bowl
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: The ice is a living environment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Melting ice
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A5
	Water is everywhere
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Where one can find water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Bounded and unbounded water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: How much water ?
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Can we live without water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A6
	Water as dissolvent
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Where did the sugar go?
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Dissolving water game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity What will dissolve and what not
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion:  The smell, the taste and the colour of water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A7
	Freshwater vs. Sea water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Rainwater vs. seawater
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Tasting salty water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Growing plants in salty water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: No salty rain
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Mixing of freshwater and seawater
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A8
	Buoyancy 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Floating
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: What floats and what sinks
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Bogus fish food
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Threats to marine life
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A9
	Water density
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Floating Water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Floating eggs
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Cold water currents
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Mixing saltwater and freshwater
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Water current as a special living environment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A10
	Water as skin (surface tension)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Water surface
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Water surface as skin
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Who lives on the water surface
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Pollution and the surface tension
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Section B: THE WATER CYCLE
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B1                   
	The water cycle 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Evaporation / Condensation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Mini water cycle experiment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Water cycle puzzle
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Water cycle game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Endless cycling of water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet B1/1:  The basic water cycle
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B2
	Plants in the water cycle
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Evaporation / Transpiration
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Transpiration in a glass jar
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Transpiration in nature
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Vegetation and the water cycle
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B3                  
	Formation of freshwater 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Water cycle
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Water cycle and formation of freshwater
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Water cycle and pollution
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion:  Processes and forms of water in the water cycle
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet B3/1: Water cycle terms
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet B3/2: Water cycle scheme
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Section C: FRESHWATER SURFACE WATERS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C1
	Formation of a river bed
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: River 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Let us create a river
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: River sections and the form of riverbed
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Our river
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet C1/1: The shape of a river bed
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C2
	River watershed
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Rivers and streams
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: A river watershed model
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: A river watershed game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Mapping the river watershed area
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Upstream, downstream
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C3
	Life in a river
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: What lives in a river
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Speed of a river game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Adaptations of life to the living conditions in a river
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Sampling and identifying small animals (macroinvertebrates)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Purification of water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet: C3/1: Life in a river
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet: C3/2: Biological cycle
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C4
	Quality of a surface waters
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Pollution
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Water pollution detectives
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: How to reduce pollution
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet C4/1: Pollution detectives
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet C4/2: Water quality analysis
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C5
	River cleans itself
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Can river clean itself?
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Water cleans itself by filtering through a riverbed
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Water’s ability to clean itself (self-purification capacity)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion - Too much pollution
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet C5/1: Self-purification capacity of a river
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Section D:  GROUNDWATER
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D1
	Groundwater movement
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Groundwater
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Groundwater movement demonstration game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Groundwater movement game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Porosity and Permeability Experiment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Porosity and Permeability Puzzles
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Groundwater movement
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet D1/1: Porosity and permability puzzlers
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D2
	Groundwater forms aquifers
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Water in the ground
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Sand and gravel aquifer model
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Use of groundwater
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet D2/1:  Groundwater model
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet D2/2:  Section through the ground
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D3
	Groundwater in karstic rock
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Underground rivers
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Karstic aquifer
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Karstic phenomena
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet D3/1:  Section through karst formation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D4
	Recharge and discharge of aquifers
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Recharge and discharge of aquifer in nature
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Groundwater charges surface waters 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Recharge and discharge of aquifer model
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Excessive groundwater pumping
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D5
	Pollution of groundwater
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Is groundwater safe to drink?
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Through sand and gravel water cleans itself
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Pollution of groundwater model
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Exploration of pollution
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: At a snail’s pace
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Protection of groundwater resources
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet D5/1:  Groundwater pollution
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D6
	Saltwater intrusion
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Salty groundwater
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Seawater intrusion
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Protecting wells from saltwater intrusion
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet D6/1: Saltwater intrusion
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Section E:  COASTAL AND MARINE WATERS 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	E1
	Coast and coastal waters
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Where the land meets the sea
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: By the sea
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Coastal waters
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Coastal region model
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Coastal waters in my vicinity
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet E1/1: Coastal waters
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	E2
	Estuary
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: River’s mouth
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Formation of an estuary
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Biodiversity of estuary
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Threats to estuaries
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet E2/1: Estuary
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	E3
	Destruction of coastal wetlands
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Threats to coastal wetlands
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Urbanizing a coastal wetland game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Protection of natural coast
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	E4
	Threats to marine life
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Threats to marine life
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Marine debris
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Conserving coastal ecosystem
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Section F:  FLOODS AND EROSION
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	F1
	Sounds of rain and thunderstorm
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Sounds of rain
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Making rain sounds with the rainstick
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Thunderstorm game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Rain and thunderstorm game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Thunderstorm and typhoon
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	F2
	Rainfall monitoring
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Measuring rain
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Rain gauge
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Monitoring rainfall and creating rainfall maps
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Rainfall monitoring 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	F3
	River floods
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: River floods
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Flood model experiment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Flood protection
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	F4
	Soil erosion
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: What is soil and what soil erosion
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Soil erosion model 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Man-maid soil erosion 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	F5
	Coastal erosion
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: What is coastal erosion?
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	Activity: Coastal erosion model
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Why beach erosion is a problem?
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Section G: WETLANDS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	G1
	Wetlands
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: What is wetland? 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Wetland model
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Why wetlands are important?
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Protection of wetlands?
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	G2
	Wetland as water storage
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Absorption
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Sponge game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Flood protection 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	G3
	Nature’s purification plant
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Water cleans itself
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Plants in wetlands absorb pollutants
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Water purification
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	G4
	Wetland is my home
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Who lives in a wetland
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Visit to a wetland
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Waterfowl story
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Endangered wetlands
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Protection of wetlands
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Part 2: Social and Economic Elements of Water and Coastal Resources Management
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Section H:  MAN-MADE WATER CYCLE
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	H1
	Water goes around, comes around
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: We need water, we dispose water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Man-made water cycle game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Man-made water cycle vs. hydrologic water cycle
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet H1/1:  Man-made water cycle
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	H2
	Drinking water resources
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Drinking water resources and the water cycle
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Drinking water from rain
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Drinking water from a river
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Drinking water from the ground
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Drinking water from the sea
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Drinking water in a desert (from air-moisture)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Water resources in community water supply systems
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	H3
	Water supply system
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Water supply in the past and today
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: How a well works
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Building community water supply model
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Water supply system in my community
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	H4
	Drinking water treatment plant
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: How water purify in nature
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Drinking water treatment plant game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: What kind of water we drink?
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet H4/1: Drinking water treatment plant
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	H5
	Wastewater story
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Wastewater
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Septic tank system
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Constructed wetland
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Building community sewer system model
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: What if the treatment system does not function properly
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet H5/1:  Septic tank with a drainage system and with a constructed wetland
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	H6
	Wastewater treatment plant
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Can water be cleaned in nature?
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Wastewater treatment plant
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Wastewater treatment in my community
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet H6/1: Wastewater treatment process
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	H7
	Drinking water management 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Precious drinking water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Every drop counts
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Water meter
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Leakage in the man-made water cycle
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Keep a well free of contaminants
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Care for drinking water and water resources
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet H7/1: Meet your meter
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet H7/2: Leakage in the man made cycle
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet H7/3: Keep a well free of contaminents
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Section I: PROTECTION FROM NATURAL AND MAN INITIATED DISASTERS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	I1
	Natural disasters related to water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Natural disasters
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Natural disasters guessing game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Creating natural disasters map of my community
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Protection from natural disasters
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	I2
	Flood protection
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Flood disasters
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Flood
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Planning future community
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Building a dam
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Storm and flood warning system role-play game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Flood protection in my community
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet I2/1: Community planning map
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	I3
	Erosion protection
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Flood and erosion disasters
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Soil conservation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Coastal erosion
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Erosion protection
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	I4
	Protection from droughts
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Water is life
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Drought
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: There is no life without water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	I5
	Obtaining healthy drinking water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Healthy, sick and dead game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Presence and growth of infects
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Preventing water-based and water –related diseases
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Sunlight and disinfection
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Cleaning water using a two-pot method
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Sand filtration
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Obtaining healthy drinking water
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Section J:  INTEGRATED COASTAL RESOURCES MANAGEMENT
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	J1
	Water for all 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: Water for all 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Who needs water guessing game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Water for all management game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Integrated water resources management
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	J2
	Integrated coastal resources management
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Introduction: What is management?
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Understanding coastal and marine resources
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Activity: Integrated coastal resources management game
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Discussion: Is management easy?
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Worksheet J2/1: Management game roles description
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