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SUMMARY  

Course MSc Programme on Integrated Water Resource Management 
 

Module Integrated Coastal Zone Management 
 

Subject Management strategies and instruments 
 

Lecturer 
 

Ir. Henk Ritzema, Alterra-ILRI, Wageningen University and Research Centre, 
Wageningen, The Netherlands 
 

Study load Lectures 6 hours 
Assignments 6 hours 
 

Lecture notes 
 

This handbook and selected literature 

Learning method 
 

• Lectures 
• Group assignments 
• Self-study 
•  

Learning Objectives 
 

Knowledge Understand which management strategies and instruments can 
be used for the sustainable development of coastal zones in 
Yemen 

 
Skills Application of this knowledge in the group assignment leading to 

a (discussion paper) on the role of IWRM in ICZM in Yemen 
 
Attitude Awareness that ICZM is a complex process which needs a 

careful and flexible approach.  
 

Brief description of 
subject 

The management strategies and instruments for integrated coastal zone 
management will be introduced. Coastal zone management is a complex 
process in which many stakeholders, often with conflicting interests, are 
involved. ICZM is a tool to create a mechanism for sustainable development of 
the coastal resources. This tool consists of a strategy and (master) plan for 
implementation, including environmental impact assessments to sustain 
development. The approach should be flexible as needs and functions are 
changing in time. The process to develop a management strategy and the 
instruments to implement this strategy involves a number of steps, i.e. 
preliminary investigations to define the problem(s) and needs; data collection; 
data analysis; dialogue with the stakeholders; followed by negotiations / 
consultations; writing the draft strategy and finalizing it. This is an iterative 
process, to optimize the outcomes it has to be repeated a number of times. 
Special attention will be on the challenges to make the development process 
more sustainable.  
 

Contents 
 

• Towards a strategy for integrated coastal zone management. 
• Factors affecting the planning process of integrated coastal zone 

management. 
• Implementation instruments and methods for integrated coastal zone 

management. 
• Environmental impact assessments for integrated coastal zone 

management. 
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1 Introduction 
 
This series of 
lectures 

The subject “management strategies and instruments for a sustainable 
development of coastal zones“ is part of the Module “Integrated Coastal Zone 
Management” of the MSC Course “Integrated Water Resource Management”. It 
addresses theme 4 of the module: sustainable development of coastal zones in 
Yemen. 
 

 
 
In this series of lectures, the planning process of an integrated coastal zone 
management plan will be discussed. In Chapter 2 the planning process is briefly 
touched upon. In Chapter 3, the most important factors affecting this planning 
process are discussed. Followed in Chapter 4, with a discussion of the instruments 
and methods to implement a coastal zone management plan. Finally, in Chapter 5, 
to role Environmental Impact Assessments (EIA’s) can play in a sustainable 
development of coastal areas is discussed.  

  
 

Objectives  This series of lectures address the first and last two objectives of the module on 
ICZM, i.e. after the lectures course students should be able to: 

• Know what the ICZM concept is about, what important ICZM issues in 
Yemen are and the role of the IWRM can play in the sustainable 
management of coastal zones in Yemen 

• Be able to identify the user functions, forces and processes in the coastal 
zones of Yemen and how they cause pressure on the natural system; 

• Apply the principles of IWRM to sustain development in the coastal zones 
of Yemen; 

• Know which information is needed in ICZM and how to obtain this 
information by monitoring and research programs 

  
 

Purpose of 
this 
workbook 

The purpose of this workbook is to guide the students through the relevant 
handbooks on which these lectures are based. For each subject the relevant 
sections of these handbooks are indicated and, where necessary, specific points 
are highlighted.  

  
 

Glossary For the definitions of the technical terms and expressions used in this workbook, a 
glossary has been prepared. 

  
 

Assignments A number of assignments have been included. The assignments are part of the 
overall assignment for this module, i.e. writing a discussion paper on the role of 
IWRM in ICZM in Yemen describing the opportunities and limitations for 
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sustainable management for a specific sector (e.g. natural ecosystems, eco-
tourism, fisheries or aquaculture, agriculture, etc). The assignments will be made 
in groups; each group will select one of the major coastal zones in Yemen, i.e.:  
 
• Tihama Coastal Zone, between the Western Highlands and the sea from the 

international border with Saudi Arabia about 400 km towards the south. The 
Tihama Coastal Zone is the main agricultural region in the country, water supply 
for irrigation comes from spate and base flow and groundwater abstraction.   

 
• Tuban-Abyan Coastal Zone, situated 250 km along the Gulf of Aden between 

the escarpment of the Southern Mountains and the sea from Bab Al Mandab in 
the west to Shuqrah in the east. 

 
• Ahwar-Maifa’ah and Al-Mukalla Coastal Zones extend over 400 km along the 

Gulf of Aden from Al Kabr in the west to Qusayir between the escarpment of the 
Southern Mountains and the sea.  

 
• Al Ghaydah Coastal Zone is in the extreme east of the country. This region is 

the most arid and remote parts of the country and receives limited and 
infrequent recharge. 

 
• Socotra. The Socotra archipelago is located in the north-western Indian Ocean, 

some 400 km south of the Arabian Peninsula. The archipelago consists of the 
main island of Socotra (3625km2) and three smaller islands, Abd Al Kuri, Samha 
and Darsa. The archipelago is considered a special conservation area of high 
importance. 

  
 

Follow-up   After this series of lectures, a 1-week excursion will be organized to the coastal 
zones near Aden, where projects and organizations involved in coastal zone 
management will be visited. The students will make a special assignment during 
this excursion (Chapter 5). 
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2 Towards a strategy for ICZM 
 
���� Self study Clark (1996): Chapter 1.5 Strategy planning, page 28-30 

GWP (2006): Toolbox (available on CD-Rom) 
  

 
Context ICZM is a tool to create a mechanism for sustainable development of the coastal 

resources. In the chapter we will look how an ICZM programme is structured 
keeping in mind how we can apply the principles of IWRM to strengthen such a 
programme. 
 

 
ICZM 
programme 
has three 
elements: 
 
• Strategy 
• Master plan 
• EAI’s 

The development of an ICZM programme has three main elements: a strategy, 
(master) plan for implementation, and environmental impact assessments for the 
proposed activities/actions. 
 

 
 • The strategy planning is the process that explores options and develops 

an optimum strategy for a management program. 
• The programme development results in a Master plan that defines options 

from human progress and recommends on governmental and private 
actions (sector plans) 

• Environmental Impact assessments are used for prediction of a proposed 
project’s effort on renewable coastal resources, biodiversity, and the 
quality of the human environment. 

 
The development of a management strategy is a complex process in which many 
stakeholders, often conflicting interests, are involved. The process to develop a 
management strategy involves a number of steps, i.e. preliminary investigations to 
define the problem(s) and needs; data collection, including a review of policies; 
data analysis, including the formulation of (draft) goals and objectives; dialogue 
with the stakeholders; followed by negotiations / consultations; writing the draft 
strategy and finalizing it. This is an iterative process, to optimize the outcomes it 
has to be repeated a number of times. 
 

Strategy 
planning is an 
iterative 
process 
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Complex 
process 

Developing an ICZM strategy is complex thus:   
• Keep it simple 
• Keep it politically and administrative viable 
• Avoid unrealistic goals 
• Avoid excessive complexity 
• Provide a framework for coordination 
• Keep it flexible 

  
 

Remember ICZM is a tool to create a mechanism for sustainable development of the coastal 
resources. An example of such a mechanism is given in the following figure: 
 

 
 
 
ICZM is 
mechanism 
for 
sustainable 
development 
of the coastal 
resources 

 
  
Be Flexible The approach should be flexible as needs and functions are changing in time. 
  

 
Question? • Mention three similarities between IWRM and ICZM? 

• Mention three differences between IWRM and ICZM? 
  

 
Assignment Use the GWP Toolbox to look up some ICZM planning activities in 

countries/regions with similar characteristics as Yemen 
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3 Factors affecting the planning process of ICZM 
 
� Self study Clark (1996): Chapter 1.5 Strategy planning, page 28 – 51 
 
Context  

 
In this chapter, we will discuss the factors that affect the planning process of 
an ICZM plan. There are numerous factors, in this chapter they are only 
briefly touched upon. For a detailed explanation of these factors and their 
use, you should read specific literature on the subject or consult an expert in 
the particular field. 

  
 

 
3.1 Setting 
 

Definition of 
Coastal Zone 

A general accepted definition of a coastal area is (International Commission 
on Irrigation and Drainage, Working Group on Sustainable Development): 
The region where the tidal processes are capable of affecting man’s activity 
or of being influenced by man. This roughly extends tidal areas between the 
following limits: 

• On the seaward side, up to the limit of conventional construction or 
dredging activity (typically of the order of 30m water depth); 

• On the landward side, up to the limit of the action of the sea, including 
all those areas that might be subject to flooding by seawater and up 
all estuaries and rivers to the tidal limit (the point where water levels 
are no longer influenced by tidal propagation). 

  
 

Question?  What is the definition of the coastal zone in Yemen?  

  
 

Non-physical 
boundaries 

Defining the physical boundaries is not enough, the setting has other 
dimensions. Ask yourself questions like: 

• Is the emphasis national or regional? 
• Who are the expected beneficiaries of the ICZM program, both social 

and economical? 
• Can these beneficiaries fund the ICZM program? 
• Who are the major proponents and opponents of the proposed ICZM 

programme? 
• What are the natural hazards and how can an ICZM program help to 

overcome these hazards? 
  

 
 

3.2 Objectives 
 

Objectives 
 

Next, you have to define the objectives that have to be addresses in the 
strategy. Examples of objectives are: 

• Maintain a high quality coastal environment 
• Protect species diversity 
• Conserve critical habitats 
• Enhance critical ecological processes 
• Control pollution 
• Identify critical lands 
• Identify land for development 
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• Protect against natural hazards 
• Restore damaged ecosystems 
• Encourage participation 
• Provide planning guidance 
• Provide development guidance 

 
The first objective is very broad; it is an example of an overall objective. The 
other examples are specifying the overall objectives for a specific issue, user 
function or activity; these are so-called specific objectives. 

  
 

Group 
Assignment 

i) List the overall and specific objectives for your region your group has 
selected. 

 
ii) Are there conflicting objectives? 
 

  
 

 
3.3 Data collection 
 

 Data collection can be a costly and time-consuming effort, thus start with 
collecting existing data and make sure that the data you are looking for 
should: 

• Enhance the decision-making process 
• Clearly depict the trade-offs between the present situation and an 

integrated approach 
• Lead to the clearest and least ambiguous set of objectives and/or 

mandates for the implementing agency. 
 

Example of data 
collection 

Examples are: 
• Users of coastal areas and resources 
• Coastal renewable resources 
• Environmental impacts 
• Upland effects 
• Socio-economic effects 
• Critical habitats 
• Critical species 
• Resource problems, issues and conflicts 
• Natural hazards 
• Natural reserves 

  
 

Question ? Can you mention a user function that is typical for Yemen? 
  

 
Example 
 
 
 
 
Data requirements 
for drinking water 
supply 

By analysing the various aspects of a user function, you can specify the data 
requirements. Let’s take as an example drinking water supply.   
 
User function : drinking water supply 
 
Resource : which resources are used to get drinking water? 

• Surface water: through dams water is diverted from a river. 
• Groundwater: through wells groundwater is extracted from an aquifer. 
• Sea water: through desalinization water extracted from the sea. 
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Note: this is only the first rough analysis. A second analysis will go into more 
detail: what type of river, what type of aquifer, etc. 
 
Are these resources renewable ?:  

• Surface water: to a limited extend: rivers are fed by rainfall, which off 
course is renewable, but there is a maximum, depending on the 
rainfall and storage capacity behind the dam(s). 

• Groundwater: to a limited extend: groundwater is also recharged by 
infiltrating rainfall, but there is a maximum, depending on the 
infiltration and transmitting capacity of the aquifer. Furthermore, and if 
too much groundwater is extracted salt-water intrusion will occur and 
the aquifer will be spoilt. through wells groundwater is extracted from 
an aquifer. 

• Sea water: in principal unlimited.  
 
Environmental impacts : 

• Surface water: downstream less discharge in the river � drier 
conditions, salt-water intrusion, etc. 

• Groundwater: lower groundwater tables � less capillary rise, less 
recharge to downstream aquifers � salt-water intrusion. 

• Sea: disposal of brine 
 
Upland effects :  

• Surface water: indirect, the dam can have some upstream effects: 
e.g. waterlogging, weed growth, etc.  

• Groundwater: lower groundwater levels 
• Sea: none 

 
Socio-economic effects :  

• Surface water: drinking water is not the only users, other users are: 
agriculture, industry (process water), downstream (nature) areas, etc. 
Thus the competition for the water will increase.  

• Groundwater: idem ditto. 
• Sea: disposal of brine can affect fishing ground, aqua-culture, nature 

areas, etc.  
 
Critical habitats & critical species: 

• Surface water: downstream area will be depleted this certainly affects 
critical habitats and species. 

• Groundwater: less recharge downstream areas � drier conditions 
• Sea: disposal of brine can affect coral reefs, fishing ground, seagrass 

areas, etc.  
 
Resource problems, issues and conflicts: 

• Surface water: water conflicts between users  
• Groundwater:  water conflicts between users 
• Sea: pollution conflicts 

 
Natural hazards: 

• Surface water: floods in the river, earthquakes can disturb the 
availability of water 

• Groundwater: negligible 
• Sea: storms can effect the intake 

 
By analysis the specific needs for a user function in this way, you can better 
specify the data requirements. Depending on the objective/goal, this process 
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can be repeated to further specify the data requirements.   
  
Group  
Assignment 

Above some examples for data that have to be collected have been 
presented. Try to specify these examples for your region. 

  
 

Group 
Assignment 

i) List the land and water resources requirements for all the user functions. 
ii) Are theses user functions conflicting? 

  
 

3.4 Integration 
 

Pressure from all 
sides 

To define the management measures is a complex process as many different 
stakeholders are involved; each stakeholder uses the resources on his/her 
own way.  All these users put pressure on the coastal resources. On top of 
these user-specific pressures, there will be political and economic pressure 
for development. The management measures should, for all users, address 
the exploitation and rehabilitation of these resources in order to develop them 
in a sustainable way.   

 

 
  

 
 

3.5 Coordination 
 

Coordination is a 
must 

As many stakeholders are involved in the development of an ICZM strategy, 
this strategy has to provide a framework for coordination. There will be always 
proponents and opponents of the proposed ICZM programme and if there is 
no coordination the dialogue and/or negotiations between the stakeholders 
will no materialize and the implementation of the proposed ICZM programme 
is likely to fail.    

  
 

 
3.6 Institutional arrangements 
 

 ICZM requires involvement of all levels of government, i.e.: 
• Local 
• Provincial/district 
• National/central 
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Sometimes, special institutional arrangements are made; in Yemen, for 
example, the Socotra Conservation Fund has been created for the Socotra 
Archipelago.   

  
 

Socotra 
Conservation 
Fund 

The Socotra Archipelago, a group of island in the Indian Ocean east of the 
Horn of Africa and owned by Yemen, is considered a special conservation 
area of high global importance (Zandri, 2003). To support conservation and 
sustainable development, the Socotra Conservation Fund (SCF) was 
established in 2002. SCF is a flexible, democratic and participatory 
organisation, owned and controlled by the membership through the General 
Assembly. The General Assembly is composed of eligible individuals and 
representatives of properly constituted, non-statutory organisations and 
community groups. A Management Committee, drawn from the General 
Assembly, administrators the organisation’s activities. A non-voting Advisory 
Membership is open to other interested support organisations, including 
relevant statutory agencies and corporate bodies. The SCF was initiated by a 
partnership between the Environmental Protection Authority of YEMEN (EPA) 
and the United Nations Development Programme through its Global 
Environment Facility with support of the Governments of the Netherlands, 
Italy and Poland. For more information see: www.socotraisland.org  

  
 

Question ? Why requires ICZM involvement of all government levels, even when you are 
only considering a regional ICZM plan? 

  
 

Group  
assignment 

i) List all government agencies involved in ICZM and describe their 
functions/roles. 

 
ii) Are they in line with each other or is there overlap, point of conflict? 
 

  
 

Remember !! The ICZM should be mandated � Legislation is needed !!! 
 

  
 

 
3.7 Incremental approach 
 

Step by step Developing an ICZM strategy is complex process; numerous stakeholders are 
involved; it should be flexible (do you remember why?), thus it is advisable to 
follow an incremental approach. Depending on the problems and needs, one 
or a combination of the following approaches can be selected: 

• Year by year 
• Function by function 
• Resource by resource 
• Issue by issue 
• Region by region  

 
  

 
Group  
Assignment 

For your region, describe how ICZM is done at present and whether an 
incremental approach is used? 
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3.8 Participation 
 

Many 
stakeholders 

To have a successful dialogue and 
negotiations to finalize the ICZM strategy 
and implantation programme, participation 
of all stakeholders has to be ensured. 
There are many tools to enhance 
participation. Not all stakeholders will 
response similar to these tools. Which 
tool(s) have to be selected depend on the 
stakeholders. Government agencies needs a different approach compare to 
e.g. a fishery community. Some tools are needed to ensure active 
involvement and to avoid that stakeholder groups fall out, e.g. focus groups, 
community groups or even a referendum. 

  
 

Communication 
tools 

 
  

 
 

3.9 Capacity Building 
 

Capacity buidling Capacity building in ICZM should, like in IWRM, focuses on (GWP, 2003): 
• Creating an enabling environment with appropriate policy and legal 

frameworks; 
• Institutional development, including community participation, and; 
• Human resources development and strengthening of management 

systems. 
 
How this should be done, depends on the scope of the proposed ICZM plan, 
see e.g. the paper of Hong and Xue (2003), in which they describe the 
building of a training base of integrated coastal zone management in Xiamen 
Province in China.  
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Question ? i)  How was the capacity building in the Xiamen ICZM programme 
organised? 

 
ii)  At which levels the capacity building in this project was aiming and what 

were the main activities/components? 
 
iii)  The authors are quite possible of the impact of the capacity building 

activities. Do they also discuss constraints or drawback during 
implementation? If so, how can these constraints be improved in future 
projects? If not, do you think this is truth/realistic?  
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4 Implementation instruments and methods 
 
� Self study  Clark (1996): Chapter 1.6 Program development  (page 51 – 62) 
  

 
Context  After the strategy for a sustainable development of a coastal area has been 

finalized and agreed upon, a programme for the implementation has to be 
drafted.  In general, such a programme consists of a master plan, which dictates 
the content, form and scope of the programme, and a number of more detailed 
sector plans.    

  

 
 

  

4.1 Master Plan 
 

Master Plan The Master Plan identifies options for development that are economically sound, 
socially just and that maintain the natural resource base. It recommends 
governmental and private actions, specifying: 

• Jurisdiction 
• Land use, protected areas, etc 
• Regulatory program – permits and reviews 
• Environmental impact assessment 
• Operational management 
• Information services 
• Reviews and evaluation 

 
Most of these aspects have already been discussed in Chapter 3, in this chapter 
only some specific aspects related to the programme development will be 
addressed. 

  
 

Question? Is there a master plan for ICZM in the region you have selected for your 
assignments?  
 

  
 

 
4.2 (Re-)orientation and Jurisdiction 
 

Cooperation 
between 
organisations 

ICZM aims to improve coordination between government agencies ad all levels 
and in new fields. Quite often, there is overlap in the existing activities and 
jurisdiction. If this is the case or if a new filed of activities is initiated, the legal 
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status of (some) of these authorities has to be reshaped. Alternatively a new 
organization can be created, see e.g. the Socotra Conservation Fund.  

  
 

4.3 Land use, protected areas, etc 
 

Land use Land and water resources are often scarce and ecological sensitive, thus for 
further development priority setting and zoning is required. This also applies for 
protected, restoration and rehabilitation areas. Because the land and water 
resources are often scares, the demands will be exceed the resources, thus 
conflicts of interests are likely. In those cases, conflict management and 
enforcement are required. 

  
 

 
4.4 Regulatory program – permits and reviews 

permits & 
reviews 

A major purpose of the ICZM programs is to review developments to determine 
the impacts on coastal resources and biodiversity. Based on these reviews, the 
criteria for projects can be changes, e.g. adjustment of the zoning criteria in the 
Master Plan or permit criteria based on the EIA.   

  

 
 Specific considerations for Environmental Impact Assessments in coastal areas 

will be discussed in Chapter 4. 
  

 
 

4.5 Operational management 
Operation 
management 

An ICZM programme can be designed to fit into any government structure. It can 
range from a simple office within an existing governmental organization only for 
impact assessments for development project to separate organization 
responsible for a comprehensive, full-service program of economic development, 
conservation, education, and social well-being. But even in its most rudiment 
form it should have the following three elements: 
 

• A central ICZM coordination office 
 

• A project review/permit system 
 

• Empowerment to ensure compliance with the program, its requirements, 
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guidelines and standards. 
  

 
Question ? Has the Socotra Conservation Fund these three elements? 
  

 
Group  
Assignment  

i) Check if there is a master plan in the region your group has selected? 
 
ii) If so, has this master plan been used to specify development activities in 

various sectors? 
 
iii) Check whether this master plan and/or sector plans are in line with national 

government policies, e.g. in the field of agriculture, water use, environment, 
socio-economic developments, etc. 
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5 EIA for sustainable development of coastal zones 
 
 Beatley et al (2002): Chapter 9 – Creative Coastal Development: Building 

Sustainability along the Coast and Chapter 10 – Conclusions.  
Tiwi (2004): Chapter 8 – Recommendations to improve the coastal EIA 
Lecture notes on Environmental Impact Assessment 

  
Context  In this chapter we will discuss the specific elements of an Environmental Impact 

Assessment (EIA) to make coastal zone development more sustainable. EIA’s has 
been extensively treated in the first semester of the course. In this chapter we will 
discuss the challenges to use EIA to make the coastal zone development in 
Yemen more sustainable. 

 
 
 
 
Finding a 
balance 
between 
resources and 
use 

 

 
 

  
 

5.1 Constraints in using EIA in ICZM practices  
 
 
 
 
Constraints 
in using EIA 
in ICZM 
practices 

 
A analysis of a ICZM project in Indonesia showed that there were some 
constraints in using EIA’s, i.e.: 

• Limited availability of important data : EIA guidelines provide limited 
details on indicators of specific marine/coastal aspects 

• Limited information sharing : no methodology to share information 
between offices at local, provincial and central level and lack of 
communication with the consultants 

• Deficiencies in the EIA to use environmental information : limited 
possibilities to revise EIA processes, emphasis on qualitative rather than 
quantitative analysis.  

• Poor information management : lack of availability of local information, 
fragmented responsibilities, lack of research and investigations 

• Lack of empowerment of the participating stakeholders : stakeholders 
were mainly used to provide data and not to participate in the analysis and 
decision-making process 

• Limitations faced by the stakeholders : results and findings were 
presented in such a way that there were practically inaccessible for 
stakeholders, both in writing and during meetings (“technical/expert” 
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language), distance restricted communication, etc.   
 
  

 
 
 
How  
to  
improve  
EIA ? 

It is obvious that most of these constraints are not specific for coastal areas, but 
still it is good to look at the recommendations: 
 

• The use of specific marine/coastal environmental information  and 
stakeholder participation  greatly improved the EIA’s as a management 
tool for ICZM. 

 
• An Information System  greatly improved the understanding of the 

coastal processes and availability of information for the various 
stakeholders. For example, the information system provides the district 
government with integrated environmental information on selected coastal 
and marine aspects on sea grass, fishery, coral reef and birds as selected 
parameters for environmental monitoring. 

  
 

5.2 Towards more sustainable development 
 

 
 
 
 
 
 
 
 
 
Sustainability 
principles 

Sustainable development does not mean no growth, it means not wasting 
resources. The resources should be used in an efficient way, the degradation of 
renewable resources should be reversed and implementing strategies for the 
sustainable use of land, water, biological and genetic resources, and energy 
should be developed. This can be gone using the following principles (after 
Beatley et al, 2002): 

• Minimize the amount of water, energy, and other resources needed for 
development 

• Incorporate renewable energy 
• Use local building materials and materials obtained from sustainable 

management resources 
• Minimize waste during construction and operation; recycle and use 

previously used building materials 
• Build compactly and conserve as much coastal land as possible: cluster 

away from wetlands, beaches, and other sensitive areas like coral reefs, 
sea grass areas, etc.  

• Locate new developments in close proximity to public transit, to town 
centres and resident areas; discourage use of cars 

• Choose in-town locations over rural or exurban sites; look for opportunities 
to strengthen and revitalize existing coastal cities and towns 

• Minimize the embodied energy of structure, i.e. the energy necessary to 
produce the materials for building, but also the energy to operate the 
buildings  

• Look for infill sites and opportunities to reuse the built environment before 
developing unspoiled locations 

• Design and built to last: durability and quality should be favoured over 
short-term profit 

• View every project as an opportunity to restore and rehabilitate damaged 
coastal ecosystems 

• Protect trees, vegetation, and existing elements of the natural landscape 
(e.g. terraces) 

• Reduce impervious surfaces and maintain the natural hydrology of the 
landscape 

• Avoid hazardous coastal locations, such as floodplains, and high erosion 
zones 

• Strive to make projects affordable and create economically and ethnically 
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diverse neighbourhoods and communities 
• Design projects through an inclusive, participatory process; affects 

stakeholders should be consulted and have the opportunities to influence 
developments 

• Incorporate features that educate future residents about ecological 
sustainability; make visible the natural processes on which we all rely 

• Search for designs that harmoniously blend projects into the natural and 
cultural landscape; design and build to strengthen sense of place 

• Incorporate design elements that strengthen connections for others and 
the broader community; discourage developments that separate and 
isolate from the broader community.  

   
 

  
Your challenge This is a long list of principles, some look quite ambiguous, but most of them can 

be incorporate, one way or the other, in the existing practices. It is a long way to 
go, but it is your challenge to do this.   

  
Group 
Assignment 

For each of these principles, give (practical) examples how these principles have 
been used in your coastal region and if they have not been applied, give examples 
how it could have been done.     

  
 

5.3 Indicators for coastal sustainability 
 

 The challenge is to build these principles in the EIA process. The best way to do 
this is to develop indicators for coastal sustainability. Examples are (after Beatley 
et al 2002):  

  
 
 
 
 
 
Indicators for 
sustainability 

Land and Development 
• Percentage of coastline urbanized 
• Amount of agricultural land developed per year 
• Amount or percentage of development occurring on coastal infill 
• Extend of farmland or rural land lost each year and over time  

 
Water 

• Extend of fishable and swimmable water; changes in water quality over 
time 

• Extent of pervious and impervious surfaces; changes in pervious and 
impervious cover 

 
Hazard Exposure 

• Number of structures within 60-year erosion zone 
• Number of unelevated structures in floodplain 

 
Air 

• Number of days in violation with clean air criteria 
 
Wetlands 

• Acreage of coastal wetlands converted, each year and over time 
• Acreage of existing and protected wetlands 

 
Natural Habitat 

• Change in natural habitats 
• Extent and status of endangered species 
• Extent and status of biodiversity hot pots 
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Fisheries and Marine Resources 

• Health of coral reefs, sea grasses, and other marine habitats 
• Status and condition of local and regional fisheries 
• Number of oil spills 
• Number of waste water outlets 

 
Equity and Affordability 

• Housing affordability measures 
• Unemployment rates in coastal zone 

 
Recreation and Coastal Access 

• Number of beach access points (per shoreline kilometre and/or per capita) 
• Acreage of public beach 

 
Energy and Resource Use 

• Water consumption (per capita and/or per resource: surface water, 
groundwater and/or sea water) 

• Energy consumption (per capita) 
• Renewable energy consumption (per capita) 
• Recycling rate 
• Solid waste generated per year  
• Number of treatment plants with tertiary and advanced treatment 

 
Transportation and Mobility 

• Modal share for walking, public and private transport 
  

 
Group 
Assignment 

Select an indicator related to IWRM and quantify this indicator so that it can be 
used in ICZM  
 
A performance indicator should be (Bos et al 2007): 

• Science based . An indicator should be based on theoretical or empirically 
quantified, statistically tested, causal model of that pat of the process it 
described. 

• Reproducible . The data needed to quantify the performance indicator 
must be measurable with available technology, reproducible and 
verifiable. 

• Transparent.  Performance indicators should be transparent to the 
customers of the product. 

• Manageable . This requirement for an indicator is particularly important as 
implementation is the ultimate goal. Particularly for routine management, 
performance indicators should be technically feasible, and easily used by 
policy makers, assessing staff and by other stakeholders given their level 
of skill and motivation.  

• Cost-effective. The cost of using indicators in terms of finances, 
equipment, and human resources, should be well within the stakeholders’ 
income and monitoring budget 
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6 Group Assignment during the excursion 
 
Group 
Assignment 
during the 
excursion  

During the excursion to Aden, we will visit, among other,  
(1) Environmental Protection Authority in Aden 
(2) Local Government Council 
(3) Marine Science Centre 
(4) Al-Heswa Desalination Plant, and  
(5) Aden Refinery. 

 
Make 5 groups and let each group select one of these organizations.  
 
Each group makes a brief report of the visit to the organization, with special 
emphasis on the following: 

• Which are the main user functions of this organisation? 
• What are the resources that are used by the organisation to carry out its 

activities? 
• Are there other users that use the same resources?  
• Are there conflicts of interest? 
• Does the organization incorporate sustainable development principles in 

its activities? If so, describe how this is done. 
• Have these activities been subject to an EIA? 
• Were these EIA specifically focus on coastal zones and if so, what kind of 

indicators were used that are specific for coastal zone development? 
• Mention three strong points related to sustainable management practices 

used/developed by this organization that you think can be used by other 
organizations/projects. 

• Make three recommendations how this organization can enhance their 
sustainable management practices.   

.  
 



IWRM Module ICZM – Management strategies and instruments          Alterra-ILRI/HPR/2007 
 
 

 20 

References 
 
Management, 2nd edition, Island Press, Washington, USA, 329 p. 
 
Bos, M.G., H. van den Bosch, H. Diemont, H. van Keulen, J. Lahr, G. Meijering and A. 
Verhagen. 2007. Quantifying the sustainability of agriculture. Springer, Irrig Drainage Syst: 
DOI 10.1007/s10795-006-9014-y 
 
Bos, M.G., M.A. Burton, D.J. Molden, 2005. Irrigation and drainage performance assessment 
– practical guidelines. CABI Publ., UK, 158 p. 
 
Clark, J.R. 1996. Coastal Zone Management Handbook. CRC Press, Boca Raton, Florida, 
USA, 694p. 
 
Dauvin, J.C. 2005. Expertise in coastal zone environmental impact Assessments.  
Correspondence in Marine Pollution Bulletin 50 (2005) 107–110 
 
Global Water Partnership. 2006. IWRM Resources CD. http://www.gwptoolbox.org . 
 
Global Water Partnership. 2003. Sharing knowledge for equitable, efficient and sustainable 
water resources management. In: Tool Box Integrated Water Resources Management. CD-
Rom, and Cap-Net, July 2006. Up-to-date versions of the toolbox and e-library are available 
on the internet, http://www.gwptoolbox.org . 
 
Murray-Rust, D.H. and Snellen, W.B., 1993. Irrigation System Performance Assessment and 
Diagnosis. Joint IIMI/ILRI/IHEE publication. International Irrigation Management Institute, 
Colombo, Sri Lanka. 
 
Tiwi, D.A. 2004. Improving environmental impact assessment for better integrated coastal 
zone management. PhD Thesis, Unesco-IHE, The Netherlands, 234p. 
 
United Nations Environmental Programme. 1999. Conceptual Framework and Planning 
Guidelines for Integrated Coastal Area and River Basin Management, Split, Priority 
Programme, 79 p. 
 
Zandri, E., 2003. Saving Socotra – the treasure island of Yemen. Socotra Conservation and 
Development Programme, UNDP/EPA/GEF/UNOPS, Yemen, 49p. 



IWRM Module ICZM – Management strategies and instruments          Alterra-ILRI/HPR/2007 
 
 

 21 

Glossary 
 
Competent Authority : sector of government responsible for requiring EIA (Tiwi, 2004) 
 
Coastal EIA : environmental impact assessment for development activities in the coastal area 

(Tiwi, 2004) 
 
Coastal monitoring : monitoring of selected environmental parameters and indicators to 

determine quality of the coastal and marine components (Tiwi, 2004) 
 
Coastal zone : the region where the tidal processes are capable of affecting man’s activity or 

of being influenced by man (International Commission on Irrigation and Drainage, 
Working Group on Sustainable Development) 

 
Consultant : group of experts that on behalf of the proponent conducts the compilation of EIS 

(Tiwi, 2004) 
 
Criterion : a range of an indicator used to classify the indicator value in an acceptable and/or 

non-acceptable range (International Commission on Irrigation and Drainage, Working 
Group on Sustainable Development) 

 
Environmental effect : a specific change in the environment caused by an existing or 

proposed development (Tiwi, 2004) 
 
Environmental impact assessment (EIA) : a planning tool for identifying, predicting, 

evaluating, and mitigating the bio-physical, social, and other relevant effects of proposed 
development activities, to support the decision-making process (after Tiwi, 2004) 

 
Environmental Impact Statement (EIS) : a report as a product of the EIA process containing 

a detailed and in-depth research on the significant impacts of a proposed development 
plan (Tiwi, 2004) 

 
Environmental information : information as listed in the EIA that represents environmental 

components: each component consists of several parameters, and each parameter 
consists of indicators (Tiwi, 2004) 

 
Indicator : see performance indicator 
 
Integrated Coastal Zone Management : a process of governance for coastal and marine 

areas in order to optimise benefits form the coastal zone development and coastal 
resource management, and to minimise negative effects of such activities on the coastal 
resources and environment (Tiwi, 2004) 

 
Institutional capacity in EIA : sufficient capacity of district government on information 

management, on stakeholder participation, and to conduct the scoping and EIS review 
meetings (Tiwi, 2004) 

 
Marine information : environmental information related to the physical and biological 

components of the marine area (Tiwi, 2004) 
 
Mitigation measures : measures to prevent and limit the negative impacts of the proposed 

development (Tiwi, 2004) 
 
Monitoring measures : measures for regular data collection to assess the environmental 

changes caused by impacts of a proposed development (Tiwi, 2004) 
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Objective : a broad goal that reflects the overall purpose of the irrigation or drainage system 
or the sector within the irrigation and drainage system falls. Typically, objectives are not 
precise, exemplified by such phrases as crop diversification, equity, adequacy, or 
sustainability (Murray-Rust and Snellen, 1993). 

 
Parameter : a quantitative or qualitative value of measurement or observation (ICID Working 

Group on Drainage) 
 
Proponent : owner of the proposed development activity or plan subject to EIA (Tiwi, 2004) 
 
Performance assessment : the systematic observation, documentation and interpretation of 

activities related to agricultural water management with the objective of continuous 
improvement (after Bos et al 2005).   

 
Performance indicator : A (dimensionless) indicator whose ratio includes both an actual 

value and an intended (target or critical) value of data on the considered key parameter. 
 
Target : a specific value of something, e.g. an objective that can be measured: it provides 

information on a desired condition that should be met if an objective is to be fulfilled 
(Murray-Rust and Snellen, 1993). 

 
Quality of EIS : quality of environmental information as described in the EIS based on review 

criteria (LEE, 2000) 
  
Scoping : the process prior to the impact assessment to identify potential effects of a 

development via interconnections with other existing or proposed activities (Tiwi, 2004) 
 
Sectoral management : management of land and sea areas based on sector of activities, 

such as fishery, transportation, agriculture, etc. (Tiwi, 2004) 
 
Stakeholder : people and institutions who have a direct and indirect interest in the proposed 

development and its possible impacts (Tiwi, 2004) 
 
Stakeholder participation in EIA : the active involvement and participation of the 

stakeholders in decision-making in all stages of the EIA process (Tiwi, 2004) 
 
Stakeholder participation in ICZM : process of involving stakeholders in decision-making in 

the ICZM process in order to foster sustainable development of a coastal zone (Tiwi, 
2004) 

 
Stakeholder participation measures : measures to improve stakeholder participation 

including measures to identify stakeholders, to raise participation awareness, to 
disseminate information and to invite input (Tiwi, 2004) 

 
Technical team : a review team of EIA experts in various fields set-up by the EIA commission 

to implement the reviews of the EIS (Tiwi, 2004) 
 
 


