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1.  INTRODUCTION 
 
1.1 What is a watershed? 
Probably a good way to start these guidelines is with a definition of a watershed. Why? 
Because there are several terms out there that are often used and that may confuse those 
less at home with the subject. For instance, basin, river-basin, catchment, watershed, 
sub-basin, sub-watershed are often heard in the context of IWM. Do they all mean the 
same? In essence they do, but the geographical scale to which they refer can be different 
depending ones’ point of view.   
 
The essence is that all of these terms refer to a geographical area that is drained by a 
river and its tributaries, and of which the runoff is transported to the same outlet. The 
boundary of that geographical area is called the watershed border or river basin 
boundary or catchment border. Thus, in other words, all the precipitation that falls 
within a watershed border and runs off the land will eventually end up in a common 
outlet point; the outlet of that watershed (see black outlet point in figure 1). This point 
could for instance be another river, or a lake or the ocean.    
 
Sometimes the terms are used differently depending on the nature of outlet. For 
instance, in some European countries the term river basin is only used for those (larger) 
geographical areas that drain into the sea. The term watershed is then used to refer to 
smaller units that contain all lands and waterways that drain to a given common point 
within the river basin. A river basin can, in this sense, contain many watersheds within 
its boundaries (Gregerson et al, 2007 pp2). However, in other references no such 
distinction is made and river basin, watershed or catchment are used synonymously 
(Yulien, 2002, pp31). In the remainder of this text we will only use the term 
‘watershed’, as the title page already 
suggested.  
 
Often one refers to sub-watersheds. These 
are smaller watersheds with an outlet situated 
within a larger watershed area (see white 
dots in figure 1). For instance a tributary of a 
river would form a sub-watershed with as 
outlet the junction where the two rivers meet. 
However, in many cases the term is used to 
stress that the watershed under consideration 
is small and treated as an independent unit 
without really looking at the larger watershed 
it belongs to. Figure 1 shows an example of a 
watershed with five sub-watersheds in its 
boundary. 
 
 

Figure 1 Part of the Yakhsu river basin in East 
Khatlon, Tajikistan. Five sub-watersheds have been 
delineated within the watershed borders. 
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1.2 Disaster risk reduction at watershed level 
Very often disaster risk management interventions focus on community scale. 
Participatory risk assessment tools are applied in and by the community with the 
purpose of increasing knowledge and understanding on community hazards, social and 
economic vulnerabilities and risks. Such an approach usually entails the development of 
various risk maps, and based on this, village disaster management plans to help the 
community to increase their resilience towards natural disasters. This approach does, 
however, fail to fully capture underlying interactions between geological and 
hydrological phenomena that take place within the larger watershed context of a 
community.  
 
The occurrence of hydro-geological events such as floods, mudslides, debris flows and 
landslides are influenced by natural phenomena and human interventions taking place 
within the entire watershed, not just within one specific community. Moreover, the 
watershed inherently links communities situated within its boundaries. Unsustainable 
land use practices in upstream areas will have their consequences for the entire 
population situated in downstream areas.  
 
For these reasons the watershed much more than the community is actually the 
appropriate scale for tackling disaster risk. Therefore it is important to introduce an 
integrated watershed approach to disaster risk reduction. 
 
1.3 For whom is this manual intended 
These guidelines are primarily intended for IWM practitioners.  A successful IWM 
approach will be one that is driven by a partnership consisting of a group of 
stakeholders with interests in the watershed. The nature of such a partnership will be 
very much context dependent. In countries where water management is in a more 
developed stage the lead will be taken by local and regional authorities. Cities, 
municipalities or inter-municipal partnerships will bear the responsibility to design and 
implement IWM policies. Consultancies and research facilities may be involved to 
provide technical support. Civil society, represented through individual families or 
CBOs, will be engaged through stakeholder committees. Through consultation and 
feedback they assist in shaping the outcomes and by doing so create the social support 
needed for identified watershed interventions.   
In countries where water management is still in its infancy government responsibilities 
will be less defined. In such a case the gravity of the partnership will shift towards local 
organizations and NGOs. The engagement of local and regional authorities will tend be 
cautious in cases where a mandate and accessory budget is missing.  
 
Hence, depending on the specific context, these guidelines will be useful for regional 
and local governments, NGOs and CBOs as well as technically oriented organizations.  
 
1.4 Purpose of these guidelines 
These guidelines provide a procedure on how to reach a set of strategic measures for 
managing watersheds in a sustainable way. In the guidelines the reader will find a step 
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by step approach that needs to be followed to come to such a set of measures. For each 
step a clarification is given of what needs to be done, for what reason, what the expected 
outcomes are, and how stakeholders can be involved. The focus is hereby entirely on the 
planning process. Technical aspects of IWM are not considered in this guide.  
 
 
2.  STEP 1 STAKEHOLDERS AND PROCESS CONTROL 
 
2.1 Who to involve? 
A successful IWM process will be one that manages to establish a partnership along 
horizontal and vertical lines. The term vertical in this context refers to the involvement 
of different levels of authority: national1, regional and local authorities as well as CBOs 
and local organizations. With horizontal integration we mean engagement of 
stakeholders across different sectors such as agriculture, industry, health and energy.       
 
In practice this means that there will be a multitude of stakeholders involved with each a 
role to play. A well structured approach is required to ensure that the process will 
remain manageable. How this can be achieved is explained in the next paragraphs.    
 
2.2 Process planning 
The aim of process planning is to achieve a consistent organizational project structure 
and workflow division between the various stakeholders. In planning the process, the 
aim is to treat the following elements:  
 
• Establishing the organizational structure (different project bodies plus their roles); 
• Defining the different steps involved in the watershed management process as well 

as the associated timing. 
• Defining the minimum communication required between stakeholders 
• Agreeing on distribution of finance and costs  

 
The project lead, be it a civil or government based structure, is expected to be the 
initiator of the process. A practical support tool hereto can be the drafting of a start-up 
MoU between all the partners. It is recommended that the initiator drafts such a start-up 
note at the onset of the project to clarify the objectives, the approach and the 
organizational structure. Keep in mind that this is an internal working document that 
only serves to instigate and structure the process. So do not waste valuable time with 
endless perfecting this MoU.  
 
Once the key stakeholders are convinced of a partnership, concrete agreements have to 
be made. How does the organizational structure look like? What are the different phases 
of the project and corresponding timing? Are there other stakeholders that need to be 

                                                 
 
1 The role of the national level is to provide the legal framework within which the regional and local 
authorities can operate. 
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involved? How are the roles and responsibilities distributed between those stakeholders? 
How will the associated costs be distributed? 
 
A standard organizational structure is neither available nor desirable. The form the 
structure takes will depend on the specific social and political context in which the 
project takes place. What is clear though is that because of the objectives of IWM both 
vertical and horizontal stakeholders need to be included in the partnership. Some 
generally applicable criteria are: 
• Choose a structure that is as light and simple as the project requires 
• try to engage stakeholders that are both affected and interested in watershed 

management 
• clearly describe the roles and responsibilities of the different stakeholders  

 
The following bodies with respective functions can often be recognised in a setup2: 
 

Body Responsibility 
Project steering committee Provide overall leadership, take key decisions during the 

process, compose the project bodies, endorse the 
planning process and key documents as well as the 
intervention measures 

Project management unit Responsible for progress and content of the watershed 
plan, management of the planning and implementation 
process and the different support teams. 

Technical support teams To provide support to the project management unit. 
Support teams have specific tasks and duration: 
baseline inventory team 
pressure impact assessment team 
community mobilizing team 
implementation team 
monitoring team 

Stakeholder advisory 
committees 

Provides advice on various aspects of the plan, without 
holding decision responsibility 

 Table 1 overview project bodies 
 
 
Once the project organization has been formalized, the broad lines of the planning 
process can be developed. The different steps that will be taken to reach the objectives 
need to be identified and clarified to the stakeholders. A standard project management 
cycle can be used as a guideline for this exercise. This cycle consists of the following 
four phases: (i) assessment and problem identification, (ii) planning, (iii) 
implementation and (iv) monitoring and evaluation. When we apply this cycle to the 
watershed management problem the result is a number of steps and outputs per phase, 
as shown in fig 2.  Each of these steps and outputs are described in the remainder of 
these guidelines.  
 

                                                 
 
2 Based on Davenport, 2003, ch4 and Aminal, 2004. 
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In reality, however, the proposed approach will not be linear as the figure suggests. The 
transition between steps occurs gradually and will sometimes require that steps 
backwards are taken. For instance if the pressure-impact assessment demonstrates that 
certain goals cannot be attained, one will have to take a step back and adjust the goals.  
 
An indicative timeline should also be proposed at this stage. As a minimum, start and 
end dates of the different steps need to be fixed, as well as the approximate dates of key 
moments. For instance the dates on which key outputs are expected, or when the forums 
for the SACs will be organized.   
 
Finally, an estimate of the costs incurred for the implementation of the planning process 
and its distribution between the different players should be drafted and or revised. 
 

 
Fig 2 different steps in watershed management projects 
 

PROCESS PLANNING 

WATERSHED ASSESSMENT 

PROBLEM & MEASURE 
IDENTIFICATION 
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IMPLEMENTATION 

MONITORING & EVALUATION 
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OUTPUT 

baseline inventory 
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Pressure-impact assessment 

Potential measures catalogue 

measures priority assignment 

watershed management plan 

Stakeholder advisory 
committee 

Stakeholder advisory 
committee 

Stakeholder advisory 
committee 

STAKEHOLDER 
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The process planning phase should result in a start-up MoU that describes at least: 
• which watersheds are considered for intervention. 
• why a watershed management plan is needed. Avoid having general argumentation 

but respond to the specific local situation (consider the bottlenecks or obvious 
problems that are known at this stage). 

• The organisation structure of the project describing the functions of the established 
bodies 

• Who the different partners are 
• The different roles and responsibilities of the partners as well as the existing 

opportunities for cooperation between the partners 
• The different steps that will take place during the process 
• An indicative timeline including milestones for important events 
• Expected project outputs 
• Cost sharing agreements 
 
2.3 Stakeholder participation 
These guidelines pay extra attention to the importance of participation from all 
stakeholders, be it from civil society, private sector or (local) government. Particularly 
where it concerns direct beneficiaries active participation from the onset of the project 
should be aimed for. Where as often the target groups are only consulted once 
watershed plans are well underway, the intention here is that citizens, farmers and 
associations could provide input during the drafting of the plan. This will create social 
support and be beneficial for the implementation of IWM measures.  
 
By involving the target groups in the planning process expectations are created. People 
invest time and effort in the plan and wish to see that honoured. This requires certain 
flexibility to the ideas contributed by the target groups to actually integrate them in the 
plan, unless there are compelling reasons not to do so. In advance clear rules should be 
made to indicate which focus the project will have (for instance mitigation versus 
prevention). Clarity in advance prevents frustration. In addition, sufficient information 
should be provided to all the participants so that everybody can have a say.  
 
Stakeholders will be involved in informal and more formal manners. Informal 
communication will take place during the entire process. For instance the management 
can be approached by a community that wants to raise the awareness on particular 
problems, community mobilizers may organise additional workshops during a particular 
process step, or inventory teams can be assisted by CBOs with their field work. These 
interactions can yield valuable information about the functioning of the watershed and 
needs to be considered during the process.  
 
A more formal way of engaging stakeholders is by creating stakeholder advisory 
committees. These serve a dual purpose. On the one hand these bodies provide advice 
and input during the identification and formulation of goals, objectives and intervention 
measures. They are a way for people to voice their concerns and vent their frustrations. 
On the other hand these forums provide a means to inform the civil society of the 
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progress and achieved results. When setting up SACs there has to be a serious 
commitment from the PMU to take the received advices seriously, otherwise there is no 
reason to establish them. Also, the tasks of the SAC should be made clear to the 
participants from the beginning so that they understand that their role is advisory and 
not decision making.  
 
Figure 2 shows when the SACs should be convened. The first time is during the 
watershed assessment phase where its role is to contribute to setting the long term goals 
for the watershed. The second time the SAC need to be organised is during the problem 
& measure identification phase. Here the purpose is to assist in refining the long term 
goals into concrete objectives based on the insights provided by the pressure impact 
assessment. Finally the SAC has to help with the selection and prioritisation of the 
package of measures that will be implemented, as with organising the implementation.  
 
 
3.  STEP 2 WATERSHED ASSESSMENT 
 
3.1 Defining the watershed boundaries 
The first step in a watershed management project is the delineation of the physical 
boundaries of the watershed. This will provide the stakeholders with a visualisation of 
the geographical scope in which the assessments and interventions need to take place.  
In some cases these boundaries may have been established in the past and hence may be 
available from water management authorities. Most often they will have to be 
established from scratch though. This can be done in the following ways: 
 
By means of a topographic map. This is the simplest way to determine watershed 
boundaries. All that is required is a topographic map that contains stream and elevation 
contours. Based on the principle that water flows downhill, the watershed boundaries 
can be drawn. The required scale of the topographic map depends on the size of the 
watershed. For smaller watersheds a scale of 1:50000 is useful. Though this is the 
easiest method, it is also the least accurate one.  
 
By means of a DEM. A more accurate way to 
determine the watershed boundaries is through 
the use of DEMs. A DEM is a digital 
representation of the elevation of a surface. 
Most commonly DEMs have a raster data 
format, meaning they contain a number of 
cells organised in rows and columns (like an 
excel sheet). Each cell contains one value that 
represents the height of a particular spot on the 
surface. DEMs can be very fine or very 
course, depending on the size of the spot that a 
cell represents. For instance, if a cell in the 
DEM has dimensions of 10x10m then the 

Figure 3. Hill shade of a DEM in East Khatlon, 
Tajikistan. Blue lines are rivers. The watershed 
boundary is drawn in yellow.  
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resulting raster will be rather fine. One hectare would then be represented by 100cells. If 
on the other hand the cells have a dimension of 100*100m a coarser grid will be 
obtained. The same hectare would then be represented in the DEM by only one cell. 
This characteristic of DEMs is called resolution. Which resolution is needed depends on 
the size of the watershed. For tiny watersheds a fine resolution is needed. For larger 
watersheds a coarse resolution will do. Nowadays, global DEM data files are freely 
available on the internet3.  How to delineate a watershed from a DEM can be done as 
following (basic GIS skills are required):  
1. open the DEM in GIS software 
2. run a hill shade function on the DEM. This will yield a nice gray-scale 

representation of the ridges and valleys in the area (see fig 3).  
3. use the hill shade image to visually determine the watershed boundaries. A digital 

river file can be used to help with the delineation. 
4. If needed a contour line layer can be overlaid to obtain a better understanding of the 

precipitation runoff patterns. Contour lines can easily be deviated from the DEM in 
GIS.    
   

By means of a hydrological model. The most accurate but also the most complicated 
method is to use hydrological models. These models derive a hydrological flow network 
from the elevation information contained in the DEM. Based on that flow network, the 
model automatically delineates the watershed contours. There are various software tools 
available for free on the internet that do an excellent job. Commonly used tools are the 
Arc-hydro plug-in of Arcgis, the AVSWAT interface of the SWAT hydrological 
model4, or HEC-GEOHMS5, which is the GIS interface of HEC-HMS. They come with 
good user manuals that give a step by step explanation of how to determine the 
watershed boundaries.  
 
Depending on the method the result of this step is an analogue or digital delineation of 
the watershed boundary and sub-watersheds. It is recommended though to invest some 
time and effort to determine the boundaries by means of a hydrological model. In 
addition to the higher accuracy, the advantage is that digital boundaries can be easily 
and quickly reproduced or combined with other data sets.  
 
3.2 Baseline inventory 
Once the watershed has been delineated the baseline inventory can start. This is a 
crucial step in the assessment process. The purpose of such an inventory is to provide all 
the information that is required to create a notion of the watershed. Apart from 
collecting this exploratory information guiding questions are posed: what are the key 
problems in the watershed? Are there urgent bottlenecks? Are there problems with 
erosion, floods or sediments.  

                                                 
 
3 The global DEM from Aster with a resolution of 30m or the DEM from the Shuttle Radar Topographic 
Mission with a resolution of 90m are available on the internet.  
4 Available from http://swatmodel.tamu.edu/software  
5 Available from http://www.hec.usace.army.mil/software/hec-geohms/  
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The following information would typically be collected during a baseline inventory: 
• Watershed and sub-watershed boundaries 
• Administrative boundaries plus locations of communities 
• Rivers and lakes 
• Key infrastructure and houses 
• Hazard zones in the watershed such as flood zones, land slide areas, eroding 

embankments, areas of degradation and aggradation. 
• Land use and land cover within the watershed 
• Satellite imagery, for instance Google Earth images.  
• Historical land cover information 
• Additional watershed (economic) functions, as far as they are not clear from the land 

use maps. For instance, which areas are under protection, which areas are used for 
wood production and logging, livestock grazing and so on.  

• Soil type information 
• Boundary conditions: are there any important management plans that need to be 

taken into consideration? For instance, urban planning or forestry management 
planning? Are other organisations working in the area in the field of watershed 
management?  

• Suspected bottlenecks, such as areas prone to floods, erosion, landslides as far as not 
contained in hazard maps 

• Areas that are subject to environmental and soil degradation.  
 
Practically, the project committee will have to appoint an inventory team that collects 
the required information. This should be done during step 1. Ideally the team will 
consist of project staff, representatives of the civil society and local authorities. Where 
needed scientific support can be foreseen. A GIS person will be required to assist with 
the mapping.   
 
The result of this step is a baseline inventory that contains tables, charts, maps; 
photographs and other information used to describe the state of the watershed. Where 
possible make GIS based maps. At this stage care needs to be taken not to collect too 
much or too detailed information that afterwards turns out to be useless. This would be a 
waste of time and money. It is therefore important that the inventory team is critical and 
asks itself which purpose the collected data will serve. Also, the nature of the report 
needs to be as such that it can be understood by stakeholders with little or no technical 
or scientific background. Therefore academic reports with complicated figures and 
charts need to be avoided. Keep it simple, but complete.          
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3.3 Setting long term goals 
In the next step of the process this baseline inventory is used as a basis to determine the 
watershed management goals6. A stakeholder dialogue needs to be organised with the 
baseline inventory report as starting point. Keep in mind that the quality and 
completeness of the baseline inventory will to a large extent determine the quality and 
completeness of the results of the stakeholder dialogue. It is also important to inform all 
the participants thoroughly to ensure they can all participate in the discussion in a 
knowledgeable and equal way.  
 
This dialogue aims on the one hand to give an inventory of the different views, opinions 
and problems perceived by the stakeholders. The aim is to achieve the widest possible 
discussion involving all manner of things, so that a complete overview of the concerns 
that live under the actors can be obtained. It is mainly a deepening of the watershed 
analysis where already established bottlenecks and opportunities are further 
investigated. On the other hand it is the intention to arrive at a common target for 
watershed management that is supported by the majority of stakeholders. 
 
It should be avoided during this discussion to already put too much focus on finding 
solutions for specific problems. This will be tempting since people would like to see 
especially local problems solved quickly. Still, it is the purpose in this stage to make an 
inventory of problems, and to build consensus as to which problems deserve priority. 
This is then translated into concrete goals which reflect the future desired state of the 
watershed. Particular problem solving approaches will be designed upon completion of 
the analysis phase where causal relations between environmental pressures and impacts 
are clarified.    
 
In order to structure the process content, guiding themes can be useful. This will ensure 
that all watersheds related aspects get a chance without putting too much focus on the 
ideas of a few. Useful themes are7: 
   
5. Restrict and where possible prevent damage caused by floods and droughts 

• Maximally retain precipitation at the source (infiltration-storage-delayed 
drainage) 

• Protect, restore and improve functioning and hydro-morphology of rivers 
• Consider water in spatial planning 

6. Prevent and minimise erosion and sediment transport to the rivers 
7. Protect and improve the water quality of surface and ground water bodies 
8. Balance use of water for industrial, agricultural and domestic purposes with the 

capacity of the water system 

                                                 
 
6 A different approach would be to wait with setting the goals until a full fledged analysis of the 
watershed inventory has been performed. This is a more thorough approach that has as downside an 
additional cost. Setting the objectives first has as advantage that it centres the discussion with the 
stakeholders and not with the expert team who would make the analysis.  
7 Principles are based on the Flemish Water Policy Plan (Aminal, 2004) 
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9. Propagate a water policy accepted by society 
 
The result of the stakeholder dialogue at this stage is a text in which the long term goals 
for the watershed are explained. It is a description of the desired state of the watershed, 
both for rural and urban areas. These include both long term ideas and concrete tracks 
that require attention in the immediate future. As a support it is a good idea to visualize 
the important bottlenecks and opportunities on a number of maps, categorised per 
principle.    
 
 
4.  STEP 3 IDENTIFICATION OF PROBLEMS AND MEASURES 
 
4.1 Pressure-impact analysis 
Before the long term goals are further concretised and translated into concrete 
objectives and associated action plan a pressure-impact analysis is required. Pressures 
can be defined as the consequences of human activities. Human activities exert 
'pressures' on the environment, as a result of production or consumption processes, 
which can be divided into three main types: (i) excessive use of environmental 
resources, (ii) changes in land use, and (iii) emissions of chemicals, waste, radiation, 
noise to air, water and soil. These pressures have an impact on the environment, that is, 
they alter the state of the watershed. Changes in the state may have environmental or 
economic ‘impacts’ on the functioning of ecosystems, their life supporting abilities, and 
ultimately on human health and on the economic and social performance of society 
(Kristensen, 2004). 
 
Simply stated, the purpose of a pressure-impact analysis is to reveal how the 
consequences of human actions (pressures) have altered the state of the watershed 
(impact). This will help to understand the underlying source factors that have 
contributed to the actual state of the watershed. This understanding will then help to 
develop appropriate protection measures that target the root of the problem. 
 
In some cases such an analysis is straightforward. For instance it is known that 
discharge of sewage (pressure) in a river will reduce the oxygen levels that will in their 
turn affect fish and other living organism (impact). It wouldn’t be difficult to come up 
with a set of measures to counter the pollution and restore the water quality. In other 
cases it will be more complicated. Various pathways may contribute to a particular 
pressure and may even be interlinked, making it difficult to reveal the exact causes of a 
particular problem. For example downstream sediment accumulation may be the 
consequence of inappropriate tillage practices, deforestation, overgrazing of pastures, or 
a combination. In such a case it may be difficult to exactly pinpoint the key causes that 
contribute to a particular pressure.    
 
Still, attempts should be undertaken to where possible establish and quantify the 
pressures caused by a particular activity. This will enable the future prioritisation of cost 
effective response measures. For instance, if the pressure impact analysis indicates that 
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overgrazing is the key contributor to sediment runoff in a particular watershed than this 
problem likely would deserve priority.  
 
A technical team will be required to perform the pressure-impact assessment. 
Depending on the expected nature of the problems in the watershed people with 
knowledge of hydrology, geo-morphology and soil science will be required. Methods 
used range from use of monitoring data to modelling to expert judgement, and often a 
combination of the three is needed. In developing countries where monitoring data is 
likely to be scarcer more emphasis will be put on expert judgement and less on 
modelling. A successful pressures and impacts study will not be one that follows 
prescriptive guidance. It will be a study in which there is a proper understanding of the 
objectives, a good description of the water body and its catchment area (including 
monitoring data), and a knowledge of how the catchment-system functions (IMPRESS 
2003) 
 
The result of the pressure-impact analysis is a study that contains  
• A clarification of the cause and impact of established environmental pressures 
• quantification of the different pressures 
• map (in GIS) that locates the pressures and impacts (critical areas) in the watershed 
 
 
4.2 Actual versus desired situation 
At this stage the watershed inventory, the long term goals as well as the pressure-impact 
assessment are available. By means of this information the previously determined long 
term goals need to be further refined into concrete and workable objectives. This will 
then allow the design of specific measures that will bridge the gap between the actual 
and desired situation. In most cases one goal will be translated into several objectives.  
 
For example, the stakeholder committee may have set as goal to reduce the floods in the 
downstream section of a tributary x that crosses neighbourhood y. They want to do so 
by interventions at the source. The pressure-impact study has revealed that a major 
contributor to the floods was sediment accumulation in the downstream channels. The 
study also revealed that major contributors to the sediment budget were a number of 
upstream gullies that are discharging in the main channel. Given this, the set goal was 
further concretised into the following two objectives: 
• increase the infiltration rates in approximately 30ha of gullied areas upstream in the 

sub-watershed of tributary y 
• controlling gully erosion through the construction of check dams in the gullies in 

order to trap sediment.  
 
These objectives need to be further translated into concrete area-oriented measures in 
the next step of the process, during the action plan development  
 
If a goal cannot be concretised into specific objectives then probably one needs to take a 
step back. Either the goal needs to be reformulated, or the pressure-impact assessment 
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related to that goal needs to be refined. The biggest pitfall in this stage is that the 
objectives are not formulated concrete enough so that it becomes difficult to specify the 
measures that need to be taken to reach the desired situation.  
 
The result of this phase is  
• a comparison of the actual with the desired situation 
• a systematic development of goals into concrete objectives 
• a (GIS) map showing the critical areas where interventions will take place 
 
4.3 Action plan 
A set of clearly defined goals and objectives have been described in the previous 
phases. In general these can be achieved in various ways. During this phase an overview 
of potential measures needed to achieve the set objectives are developed. The actual 
assessment and selection of those measures that will be implemented are subsequently 
done in the next step. This step results in a number of scenarios that qualify to solve the 
identified bottlenecks. 
 
For any measure that is considered as relevant the following guiding questions must be 
answered so that an informed choice could be made in the next step: 
• What does the measure entail? 
• Where will the measure be implemented? 
• When should this be done?  
• What is the expected impact of the measure? 
• How can this impact be measured? 
• What is the cost estimate? 
• What are the pros and cons? 
 
The biggest pitfall in this step is a too high level of abstraction of the measures so that 
the guiding questions can not be answered. An informed comparison of measures will 
then not be possible. A second pitfall is that already at this stage measures are weighed 
and choices made while the object of this phase is to provide a catalogue of possible 
measures 
 
The result of this phase is  
• Catalogue of potential measures 
• a (GIS) map that locates the catalogue of potential measures 
• a global estimate of the feasibility, cost and impact of the measures 
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5.  STEP 4 DEVELOP THE WATERSHED MANAGEMENT
   PLAN 
 
5.1  Select measures and assign priorities 
The possible measures have been determined in the previous phase. At this stage needs 
to be chosen which of those will actually be implemented, since time and funds will be 
insufficient to implement all the identified measures. The purpose of this step is to come 
to a coherent set of actions based on a set of criteria against which the measures in the 
catalogue can be verified by. Besides the choice of measures a priority for 
implementation should also be assigned. In most cases, the measures will have to be 
spread in time, particularly for financial reasons.  
 
There are many factors that will influence the final selection and prioritization, some of 
which are: 
• Urgency: In some cases assigning priorities become easy. If every year the same 

bridge is eroded, than urgent action is required.  
• Goals: achieving the goal is important in taking action. One measure may only 

address a part of the problem, while another measure offers a complete, sustainable 
solution; 

• Appearance: if for the local authorities and especially for the citizens watershed 
planning is a new thing, then priority may be given to visible and attractive projects. 
This will help raising the awareness of the existence of the watershed plan;  

• Experience: every situation is different, but learning from previous projects can be 
exploited for other projects. It is therefore advisable, especially in a new 
environment, to start with easy projects. Gradually the more complex projects can 
be tackled. 

• Disaster risk reduction. In case disaster risk is an issue priority may be given to 
those measures that act to reduce the risk, in particular where loss of live is 
apparent.  

• Delay: For some measures considerable time may pass between implementation and 
visible effects. It may be demanded to choose measures that show a more direct 
impact.  

• Cost-benefit ratio. Where benefits and associated costs of measures can be 
expressed in monetary units, the cost-benefit ratio can be used as a more objective 
tool to prioritize between actions.  

 
The criteria used for the determination of the priorities will have to be transparent and 
its application consequent. Choosing is loosing and therefore since groups of people 
may see their lives improved by the implementation of particular measures the 
partnership will have to be able to justify their choices (or else face the music).  
 
The result of this step is an overview of: 
• A prioritised ranking of measures that have been selected for implementation 
• Rough cost estimates 
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• (GIS) map that locates the measures and priorities 
 
 
5.2  Planning of measures 
Once the priorities have been assigned the planning of the selected measures can start. 
In particular a timeline needs to be established that indicates which measures will be 
implemented when. This will largely be determined by:   
• The urgency of problems 
• The available budget  
• The opportunities to link the identified measures to other interventions that have 

already been planned by the local authorities. This is related to mainstreaming 
watershed management into local government planning. With every intervention a 
municipality does, the question should be asked how it could be framed within the 
existing watershed plan. For instance if the forestry department has received targets 
to reforest a certain amount of hectares, the watershed plan could be consulted to 
whether any critical areas have been designated to be reforested.  

• Climate: in countries with outspoken wet and dry seasons, or extreme seasonal 
temperature variations one must take into account during which period of the year it 
is best suited to implement certain actions.   

 
Subsequently for each measure an action fiche needs to be established that gives a 
summarised overview of important information related to the intervention. An example 
of a action fiche is presented in table 2. 
 

IDENTIFICATION 
Action number 
Title of the action 
Theme under which the measure falls (see 3.3) 
The pressure it addresses (see 4.1) 
Goal and objectives (see 4.2) 
 
ACTION DESCRIPTION 
Description of the measure 
expected result of the measures 
location 
responsible authority 
partners 
information sources 
other interventions to which this action can be linked 
action roadmap: list the main subtasks of the action 
 
PLANNING AND PRIORITY 
Priority of the action 
Motivation of the priority 
Planning: expect start date and duration 
 
MEANS  
Budget estimate 
Budget breakdown plus sources of funds 
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ADMINISTRATION 
Contact 
Status of action 
Latest update of the fiche 
 

 Table 2  Action fiche 
 
 
 
Result of this step: 
• Action fiche catalogue of selected measures 
• Timeline with milestones 
 
 
5.3  Prepare for implementation 
Once the measures that will be implemented have been selected and priorities assigned 
the preparation for the implementation can start. The PMU will have to bring everything 
in place so that the interventions can be implemented timely and efficiently. Different 
aspects that are likely going to have to be considered are:  
 
• The design of the interventions. Till now only rough designs or concepts have been 

used that allow deriving cost information. At this stage pre-design and or detailed 
designs need to be made including bill of quantities and other documentation 
required for tendering.   

• Obtaining the necessary permits and finalise the tender documentation. 
• Divide the responsibilities between partners, including maintenance responsibility.  
• Set up the implementation teams 
• Work out external and internal communication approach. Good achievements can be 

used for external communication purposes to raise the interest in watershed 
management and mobilise additional funds.  

• Assign monitoring teams (during and following completion). 
 
Practically a working schedule can be established as planning aid for the intervention 
teams. This will increase the efficiency of the implementation teams and will help to 
complete the measures according to plan. A working schedule can be nothing more than 
a summary of the action fiche that contains important information for the 
implementation: listing of subtasks, completion date, assigned responsible persons and 
implementation partners (see table 3). 
 
Result of this step: 
• Tender documentation 
• Organised implementation and monitoring teams 
• Implementation schedules 
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Action 
nr 

Description Subtasks Timeframe Responsible Partners 

1 Reduce 
sediment 
accumulation in 
downstream 
river section x 

Clean river bed 2wks summer lead agency community 
Stabilise 
embankments 

4wks summer municipality-  
road 
department 

fence gullied 
area 

1week summer municipality- 
forestry 
department 

revegetation of 
area on terraces 

4weeks spring municipality- 
forestry 
department 

stabilise gully 
slopes 

2weeks spring municipality- 
forestry 
department 

Construct 
checkdams 

3 weeks 
summer 

private sector, 
municipality-
land use 
department 

Table 3 Example of an implementation schedule 
 
 
5.4  Monitoring 
Monitoring, or the systematic collection of information, should start as early as possible. 
Ideally, monitoring networks are already in place in the watershed through which 
various types of physical, chemical and biological data are collected that tell us 
something about the state of the watershed. In general that won’t be the case and at best 
a few hydrological characteristics will be measured. In this situation a monitoring plan 
will have to be established at the start of the project or programme. This plan has to 
indicate (i) what kind of monitoring is needed(ii) what needs to be monitored (iii) at 
which locations (iv) by whom and (v) at which frequency.  
 
Likely different types of monitoring will take place at different phases in the project:  
Before the start of the design of the action plan, baseline monitoring takes place during 
the assessment phase. For instance, flows, sediment concentrations or pollutants could 
be measured at the outlets of the watershed or sub-watersheds to understand the state the 
watershed is in. The collected data or established trends in collected data can than be 
used as the starting point for the design of the required management measures.   
 
Implementation monitoring is needed to track progress of the ongoing works and to 
ensure that the results will be in line with the design. This will typically occur at high 
frequency during a short period of time.   
 
Result monitoring is required once measures have been implemented to make sure that 
the quantity and quality of the outputs are in accordance with what was planned. For 
instance, to determine the number of trees that have survived; the number of checkdams 
that have been built or the exact number of hectares that has been included in a 
revegetation measure. This type of monitoring will occur at lower frequencies, but 
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typically during a longer period of time in order to monitor the state of the implemented 
measure.  
 
Finally, impact monitoring is needed to determine whether by means of the 
implemented measures the envisaged set of objectives is being reached. This requires 
the establishment of a baseline against which indicators can be compared. For instance 
sediment concentrations at the outlet of the river basin can be measured during a certain 
time period following a reforestation intervention and compared with measured baseline 
data to assess whether indeed the additional trees that have been planted are reducing 
the soil erosion.  
 
Bear in mind though that making hard statements on causality between an intervention 
and its results is not easy and in general requires a lot of data. For instance if impact 
monitoring does not show any improvements in a key indicator that may be because (i) 
the underlying assumptions are wrong, (ii) the scale of the intervention is not sufficient; 
(iii) additional variables are at play that confound the measurement of the indicator and 
(iv) monitoring did not last long enough.        
 
From a scale point of view, monitoring can take place at four different levels: First, at 
practice level can be measured throughout the watershed. For instance, observe whether 
shepherds respect a newly introduced grazing scheme. Second, at field level: the effect 
of a certain land management practice can be measured most easily at field level. This is 
the ideal scale for measuring the impact of pilot measures (Davenport, 2003:176). 
Thirdly, at sub-watershed level: the impact of a set of measures can be measured at the 
outlet of an upstream sub-watershed. Finally, at watershed level: the impact of the entire 
project needs to be measured at the outlet of the identified watershed area. In practice, a 
combination of all four levels is very meaningful and often used.   
 
The different steps that need to be followed to design a simple monitoring plan are: 
1. Determine the monitoring objectives 
2. Identify the type of monitoring and indicators that need to be monitored 
3. Decide on scale (sites) and frequency of monitoring 
4. Design the monitoring procedures such as set up of the monitor team, procedures for 

sample handling and analysis and data management system 
5. Develop reporting procedures that allow feedback of monitoring information into 

the project management cycle.  
 
The result of this phase is a 
• Monitoring plan 
• (GIS) map that indicates the identified monitoring sites in the watershed.  
 
5.5  Communication and information management 
The purpose of information management is to make sure that the right information 
reaches the right people at the right time so that people can make informed decisions. 
Information needs to be shared so that stakeholders can learn more about how their 
watershed works. This will help them to make informed choices. In an integrated setting 
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this will clearly require a two-way communication process. Instruments that can be used 
to shape the flow of information are: 
 
• Information folders: articles in information folders are a good way to inform a large 

number of people of the backgrounds of the project, its objectives and actions. 
Where these folders appear periodically, the progress of the project can be included. 

• Information boards: these can post specific information or the latest news on the 
project;    

• Workshops: organising a workshop is a good way to exchange ideas and to create 
social support; This instrument can be used throughout the planning process. For 
instance during the baseline inventory a workshop can be organised to gauge the 
opinions of various stakeholders and the problems or opportunities they perceive.  

• Videos: this is an excellent tool that can be used for training purposes (“seeing is 
believing”). For instance the do’s and don’ts of a range of land use practices can be 
convincingly demonstrated by means of video.    

• Info-sessions: Another possibility to exchange information is by organising info 
sessions where people can talk more informally with project team members to learn 
more about the project and its objectives. The session can be adorned with all kinds 
of audio-visual support tools like videos or posters can be used.   

• Internet: a website can be used to disseminate various types of information, going 
from newsflashes on existing sites to detailed descriptions on a dedicated project 
site. Ensure to update the site regularly and to target the audience. Additionally, best 
practices that have proven to be successful can be disseminated via the net by 
making it available to specialised sites or IWM forums.    

• Municipal info-desk: this is a multi-purpose instrument ideal to reach stakeholders 
living in the municipality. The info-desk serves as a point where all the information 
and knowledge related to the IWM project is centralised. It addresses individual 
families, private sector and (local) government departments. Apart from providing 
information on the IWM approach and purpose, it can also make available product 
or practice specific information like innovative land-use practices, or adapted tree-
species.  

• local tv or radio: through these media short messages can be broadcasted. For 
instance after a flood has occurred, in cooperation with local TV one can go into the 
subject of the ongoing IWM activities in the watershed where the floods occurred 

• neighbourhood meetings: this can be an effective be it time consuming way to 
accompany the introduction of local measures, for instance riverbank protection. A 
community mobilizer or other responsible meets the target group in person to 
discuss the need and implementation of the measure. This only works when the 
target group is small.  

• pilot projects: these are very useful to convince people of the merits of new 
approaches against which certain scepticisms prevails. Once more, seeing is 
believing.   

• reports: more specialised information is contained in reports and are used to 
communicate information between various project bodies, for instance between the 
technical support teams and the project management. Typically, the information 



Integrated Watershed Management – A Practical Implementation Guide page 20 
 
 
 

   

gathered in baseline inventory and pressure-impact assessment will be made 
available in report form.   

• maps: these are very useful to help people understand their environment. Nowadays, 
thanks to GIS, satellite and GPS technology, accurate maps have become easier to 
make. Maps can be produced that accompany each step of the IWM process, such as 
baseline inventory maps, hazard maps, land use maps, pressure maps, maps that 
indicate where measures will be implemented and so forth. They form a great 
support tool during working shops and other information sessions.   

• databases: these are specialised tools used to store, organise and share data and 
information. Since IWM requires a lot of data, the way this data is managed is an 
issue. If done carelessly valuable information may get lost or become inaccessible in 
the future. Databases are particularly relevant to handle data generated in the frame 
of a monitoring campaign (for instance time series of hydrological parameters). In 
combination with GIS powerful geo-databases can be created that have the ability to 
link spatial and non-spatial data   

 
Information management requires planning in advance if it is to be effective. This is 
under the responsibility of the PMU. They will have to address questions such as: What 
is the information that needs to be transferred? To whom and by whom? At which 
stage? Gregerson provides a sequence of steps that can help with the design of 
information management:  
 



Integrated Watershed Management – A Practical Implementation Guide page 21 
 
 
 

   

 
 
Fig 4 Process of planning information transfer activities  
(adapted from Gregerson et al., 2007:138)  
 
 
The result of this phase is a plan that indicates: 
• which information needs to be communicated 
• to whom, by whom and in which format this will be done 
• a timeline with milestones of when the communication will take place 
  
5.6  Compile the watershed plan 
The purpose of this phase is to integrate all the information resulting from the previous 
steps into one coherent document. This document, the watershed plan, forms the basis 
for every action that will subsequently be taken. It clarifies what will be done, why it 
will be done and by whom. The language used should be common enough so that it can 
be understood by persons with little or no background in watershed management. Mind 
that the plan by itself has little value. It is not the goal, but merely a means to an end. 
This end is to guide the watershed interventions, to be used as a basis for 

Specifying goals and objectives 

Design of instrument 

Establishment of timeline 

Selection of staff 
(trainer, moderator, mobilizers) 

Preparation of information 
material 

Implement the instrument 

Evaluate impact 

Needs assessment 
 
Identify target audience 
educational background   choose type of 
Familiarity with topic   activity 
Responsibility of target audience 
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communication between the stakeholders and to serve as a fund raising tool. Still, the 
plan is crucial. It allows controlling the IWM process that may last several decades or 
may not have a fixed ending date at all. Without it, implementing watershed 
management measures would be very much like sailing a rudderless ship, not knowing 
whether the final destination would ever be reached. 
 
There is no standard format for a watershed management plan. Every partnership will 
have to decide for itself what it finds important enough to incorporate.  As a minimum 
guideline the plan can contain all the outputs that will be generated by following the 
different steps described in these guidelines. This would yield the following outline: 
 

I Introduction 
 Purpose of the plan 

Limitations and scope for improvement 
… 

II Methodology 
 Process outline 

Partnership configuration 
… 

III Watershed assessment 
 Geographical location 

Baseline inventory 
Long term goals 
… 

IV Problem and measure identification 
 Pressure-impact assessment 

Actual versus desired situation 
Critical areas for intervention 
Short term objectives 
Catalogue of potential measures 
… 

V Action plan description 
 Prioritization and selection of measures 

Action fiche catalogue 
 Implementation strategy 
Monitoring framework 
Communication and information strategy 
… 

VI Budget 
VII Gantt chart 
VIII Annexes 

   Table 4 outline for watershed plan 
 
 
Last but not least it has to be stressed that the watershed plan is not and should not be an 
isolated entity. A lot of the measures it contains will alter the physical environment or 
will regulate land management practices once implemented. It will influence land use 
policies and spatial planning. If municipalities previously have made disaster risk 
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management8 or other spatial plans then a mechanism will have to be put in place to 
ensure that the different binding specifications contained in these plans are harmonised. 
This is especially so since once the watershed plan is endorsed by the authorities that 
have jurisdiction over the watershed area the plan obtains a legal basis and its binding 
stipulations will have to be taken into account.   
 
One possible mechanism that can be introduced to ensure such harmonisation is a so-
called water-test. This test prescribes that for every intervention which alters the spatial 
destination of land its impact on the water system needs to be assessed. Whether the 
initiator is the municipality wanting to alter the zonal regulation of a part of its territory 
or a private business that wants to build a new plant, a water test would be required. If 
the outcome of the test is favourable, then the initiator can receive a license to continue 
with its activity. Like this it can be assessed that these interventions are in line with the 
watershed management plan.    
 
 

                                                 
 
8 Likely objectives of such a disaster risk management plan will automatically be included in the 
watershed management plan, at least for where it concerns hydrological driven disasters. For it is a key 
objective of watershed management plans to deal with the consequence of floods, erosions and the like.    
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