
Winnegge                                                                     Summer School 2005 
 

FWU, Vol. 3, Topics of Integrated Watershed Management – Proceedings 187 
 

Participatory Approach in Integrated Watershed 
Management 

Ruger Winnegge 
Friedelhausen 2, 35457 Lollar, Germany 

E-mail: winnegge@t-online.de 

Abstract 
The western part of the District of Handeni, Tanzania, is situated in 
the semi-arid area, close to the Massai-Steppe. Water is a scarce 
resource and the limiting factor for agriculture and socio-economic 
development. The uneven distribution of rainfall in space and time 
with long dry periods as well as conflicts between semi-nomadic 
pastoralists and farming communities were reason enough for the 
District to initiate a sustainable Land Use Planning process on village 
level. The principles of Integrated Watershed Management (IWM) 
were the integral part of the Participatory Land Use Planning Process. 
The Handeni Integrated Agroforestry Project is a collaboration of the 
District Council of Handeni and the GTZ and supported the process 
from 1992 to 2001. This documentation is a brief description of the 
project’s philosophy and intention with special relevance to the 
participatory approach as an integral part of Water Resource 
Management. 
The paper compiles principles and strategies of the project to illustrate 
the complexity of a holistic approach. Participatory Rural Appraisal is 
pointed out as a process of understanding people and their resource 
based living conditions from their point of view. Watershed 
Management is seen as a sustainable process of socio-economic 
development of communities. Results from Situation Analysis and 
Landuse Planning Process are used for further analysis and combined 
with modern tools like GIS and remote sensing. 

Some Principles of Integrated Watershed Management 
Watershed 
The watershed of a particular point on a stream is an area which 
contributes water to that point in the stream. Watersheds are separated 
from each other by water divides. 
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Integrated Watershed Management (IWM) 
IWM is a process of conservation, development and optimal 
utilisation of the available natural resources in a watershed on a 
sustained basis. It is a process with a multidisciplinary approach with 
people in the watershed as chief functionaries (decision makers and 
main actors) in the process. 

Aims and Objectives of IWM 
The aim of IWM is to achieve sustainable development of the 
communities living in the watershed on the basis of available natural 
resources in the watershed. Essentially, the aim of IWM is to improve 
productivity of available natural resources and the production capacity 
of the dependent population on a sustained basis. 

Components of IWM 
Components include the conservation, development and optimal 
utilisation of the natural resources within a watershed area.  
This is achieved by addressing the following: 

• soil and land management (Conservation, development and 
use); 

• water management (Conservation, development and use); 
• afforestation; 
• pasture development; 
• agricultural development; 
• livestock management; 
• rural energy management; 
• to enable people to build institutions for the management of 

the watershed. Institutions with the mandate of decision 
making, knowledge sharing and executive powers to act 
according to the decisions made. 

Some of the forms of institutions could include: 
• study groups or groups of paraprofessionals for knowledge 

sharing; 
• watershed associations or catchment user groups for decision 

making; 
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• and watershed committees for carrying out the work. 
How can the aim of IWM be achieved? 
The purpose of IWM can be achieved through the active involvement 
of people, the empowerment of people to take informed decisions and 
act accordingly and through ensuring people’s ownership of the 
process by using local material and skills. 

Some Principles of Participatory Rural Appraisal  
Participatory Rural Appraisal (PRA) is a process of understanding 
people, their resources, their socio-economic conditions and a process 
of exploring their problems, their aspirations and potentials in 
partnership with people themselves. PRA is an integral component of 
watershed management. 
Watershed management is not a project, but instead a sustainable 
process of socio-economic development of communities. If 
sustainable, it has to have a source of energy within itself. The most 
important element of this process is the people involved.  
People’s power is the most decisive power in the process. Also crucial 
is the information available to people and the ability of people to 
analyse this information and act accordingly. This ability should not 
be underestimated; after all they have survived for years. In simple 
words, often it is the case that a person has a talent he himself has not 
discovered yet. For example, a specific person is a fantastic artist, 
however, he himself does not know about it until someone else 
introduces him to the artist within. 
Similarly, people do have an art of living in difficult circumstances. In 
PRA the role of an ‘outsider’ is to explore and understand this artist 
and support him to become the master of his talent. Internalising this 
approach and practising it on the field can definitely be enriching and 
fun. 

Integrated Watershed Management within Handeni Integrated 
Agroforestry Project 
The Handeni Integrated Agroforestry Project (HIAP) was initiated by 
the Regional Authorities in Tanga and the District Council Handeni 
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and supported by the German Government through the GTZ. It started 
its activities in 1992 and continued until the end of 2000.  
The project area was located in the south-west of the Handeni District, 
Tanga Region in the North-East of Tanzania. and covers an area of 
approx. 5.800 km². 
Living conditions of the population are based on small scale farming 
activities on subsistence level, with a strongly developed pastoral 
component in the semi-arid northern part of the project area. The area 
was characterised by low agricultural productivity along with periodic 
occurrence of famine. Soil erosion along with deforestation have 
rapidly increased. Additionally, the availability of water has decreased 
tremendously. The access to water points was a matter of conflict, 
because water points were usually located within the fertile valley 
bottoms, which were under agricultural use. Unclear boundaries 
between pasture and farming land and between villages or even 
districts are typical for the region. 
The overall objective of HIAP is to reduce the degradation of natural 
resources and to improve living conditions of the rural population 
through the sustainable increase of agricultural productivity. 
The project focuses on the empowerment of the people in the 
participatory planning and management of their natural resources. The 
principles of IWM are an integral part of the participatory Land Use 
Planning process. The existing situation and opportunities for 
development in the villages was analysed in a participatory manner 
with special reference to Natural Resources Management. The concept 
of participatory land-use planning at village level was the main tool to 
address land-use conflicts and to plan the sustainable use of the 
available resources. Therefore, villagers were supported in the 
implementation of selected technical solutions with reference to their 
Land Use Plan. Different governmental departments, NGOs and 
CBOs operating complementary to HIAP in the Natural Resources 
Management sector were strengthened and supported. 
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Facts and Frame Conditions within the Area 
Environmental Conditions 
The project area covered 5800 km2 with 52 villages. The area can be 
sub-divided into three agro-ecological zones (AEZ) as follows: 
AEZ 1: Semi-arid zones north and west of the Nguu Mountains 

bordering Massai land. 
Rainfall: below 600 mm/a 
Altitude: 600 – 1200 m  
Soils: mainly deep to shallow mixtures of yellowish red sand, 
red sandy loam to clay and scattered area with white sand to 
clay and scattered areas with white sand. 
Mean monthly evapotranspiration exceeds mean monthly 
rainfall. 
Land use recommended for the zone: livestock keeping, 
ranching and millet cultivation. 

AEZ 2: Slopes of the Nguu Mountains  
Rainfall: 800 – 1000 mm/a 
Altitude:  up to 1400 m 
Soils: well to excessive drained shallow and moderately deep 
red gravely clay loam and clays.  The zone has scattered areas 
of yellowish red sand, red sandy loam to clay and white sand. 
Mean monthly evapotranspiration exceeds rainfall with the 
exception of one month of April. 
Recommended land use: cultivation of maize production of 
fruits, cotton and groundnuts. 

AEZ 3: Hilly plateau in the east of the project area 
Rainfall: 600 – 800 mm/a 
Altitude: 600 – 800 m 
Soils: well drained very deep to deep red and yellowish red 
sandy loam to clay with moderate organic matter content in 
top soil and well drained light coloured sand with inclusions 
of dark sandy loam. 
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Mean monthly evapotranspiration exceeds rainfall with the 
exception of one month of April. 
Recommended land use: livestock keeping and millet farming. 

Land Use and Border Conflicts 
Land tenure is mainly comprised of individual holdings and land is 
inherited while preference is given to the male off-springs. 
Consequently, conflicts mainly arise between crop farmers and 
livestock keepers. 
Farmers occupy areas traditionally used for grazing in search of fertile 
land. These lands are very often not suitable for crop farming. 
Consequently the land will be left abandoned after a very short time 
causing a lot of destruction. During the time of cultivation there is a 
constant conflict between the livestock owner and farmers as the 
livestock enter the farm and destroy the crops. Moreover there is 
competition over water resources, especially drinking water - hence 
there is a high conflict potential. 
Additionally, boundary conflicts between villages are equally  
The mobile land use (pastoralism) does not recognise village 
boundaries. Administrative boundaries of the villagers were fixed 
without consultation of the villagers.  
The project concept was formulated to intervene and assist in finding 
local appropriate solutions to these problems making use of available 
opportunities for development. 

Socio-Economic Parameters  
Table 1: Demographic and Socio-economic conditions include: 
Total population: 180’000 (projected 1997 census) 
Sex ratio: 1:0.964 (Male/ Female) 
Annual population growth: 3.1% for the district (1988 census). 
Average household size: 6 people. 
Population distribution: 90% in rural area, 10% in urban area. 

 
Ethnic groups include the Wazigua, Wanguu, Wamaasai and others 
from other parts of Tanzania. 
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The main sectors within the economic structure include agriculture 
and livestock production. The main sources of income include crop 
and livestock sales; small scale business and small scale mining. 
Table 2: Employment per economic sector 
Agriculture, Horticulture, 
Livestock and Forestry 

90% 

Services 10% 

Development Goal and Mandate of the Project 

Villagers Force
CHANGE

Villagers Force

DEVELOPMENT GOAL
What should happen in the villages?

Mandate of HIAP Mandate of HIAP

OUR SUPPORT
•Promotion of the self-help spirit
•Awareness creation of their rights and duties in the community
•Sustainable management of their natural resources
•Imparting and rooting the technical know-how in the villages

TODAYS
Situation of the 
Villagers

TOMORROWS
Situation of the 
Villagers

 
Figure 1:  Development Goal of the project (HIAP,1998) 

Mandate of the Project 
The mandate of the project is natural resource development via self-
help promotion. The approaches developed to address the problems 
within the mandate of the project are also useful to address all other 
problems. 
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Introduction of 
HIAP Philosophy

Situation Analysis

Prioritization Ranking

Action Plan

Implementation

End of HIAP Action

Nat. 
Resource

Issue

Land Use Planning
Collection
of tech. 
Data on 
available
resources

Formation 
of LUPC

Issue based
Workshop

Decisions about various landusers

Preparation of preliminary land & 
Water Development Plan

Implementation Support

Final Land Use plan agreed upon
by villagers

If needed: formulation of By-Laws

Detailed plans of implementation of 
Land & Water Development Plan

Monitoring & Evaluation

NO

YES

Flow of Activities
in HAIP 

Figure 2: Fields of activities and their flow (HIAP; 1998) 

Approaches Applied in HIAP 

Situation Analysis 
Participatory situation analysis includes the active involvement of 
villagers (men and women of all ages and social classes) in assessing 
their resources with regard to their availability utilisation as well as 
problems and opportunities for development. The project staff mainly 
fulfil the role of facilitation during this process. 

Why Situation Analysis? 
Situation analysis is used to generate consciousness for development 
amongst the participating villagers. In order to achieve this aim 
facilitators have to take charge of the following: 

• elaborate the objective of the exercise with the villagers; 
• introduce the contents of every session; 
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• use visual aids to motivate the participants; 
• give equal opportunity to each participant to voice their views; 
• guide the participants with relevant questions in order to 

analyse the situation thoroughly; 
• ensure the participation of all groups (men and women) in the 

process; 
• create awareness on the importance of natural resource 

conservation and Land Use Planning as a tool for sustainable 
natural resource management; 

• promote self-help spirit as a means to development; 
• empower the villagers to address their problems and to find 

their own solutions; 
• involve the majority of villagers in decision making process; 
• and generate information to be used for decision making and 

preparation of action plans. 
It is important that the generated information should be documented in 
a way that is accessible to the villagers to make sure that they are the 
owners of the process. 

Problems Outside the Mandate of HIAP 
Experience has shown that villagers face so many problems that are 
outside the mandate of HIAP. Some of these problems rank quite 
high.  The role of HIAP is to support villagers in finding appropriate 
solutions that are within their reach and realistic. In cases where 
additional help is needed, HIAP will link the villagers to the relevant 
government organisation, NGO etc. Since these agencies are few and 
not well qualified the project is also involved in capacity building and 
strengthening of co-operation.  

Village Level Land Use Planning   
The approach is an implementation-oriented process of technical and 
political dimensions for decision making on sustainable land uses that 
are ecologically sound, socially acceptable, gender sensitive, 
technically appropriate, economically feasible and locally 
manageable. The process is based on a dialogue amongst all land users 
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and ultimately reaches agreements on sustainable land uses in the 
village. The approach is used as: 

• a planning and implementation tool for the sustainable 
management of the natural resources in/ around the village by 
the villagers themselves; 

• and a tool for solving land use conflicts. 
The approach is facilitated mainly through capacity building, 
empowerment and enabling the villagers to analyse and identify their 
problems and to be better equipped to solve them by themselves. 

The Contents of the Village Land Use Plan 
The Village Land Use Plan includes agreements on boundaries of the 
various land uses; the land and water development plan; village by-
laws; the design of technically appropriate interventions; and a work-
plan for implementation. 

The Procedure 
In order to initiate the Land Use Planning process in the village, the 
project assists the villagers first with a Situation Analysis to analyse 
their existing situation (problems and opportunities for development) 
and in the preparation of an action plan. The Land Use Planning 
process can only start, if natural resource issues are mentioned in the 
action plan. The collection of technical data on the available resources 
is a pre-condition for the Land Use Planning process. A village Land 
Use Planning committee has to be formed and installed within the 
village structure. 
The feasibility studies of the various sectors have to be discussed and 
merged into a common scenario. The outcome of these discussions 
include technical proposals/inputs towards the Land Use Planning. 
Rules, regulations and by-laws are formulated if needed in order to 
enforce or safeguard the agreements. The by-laws have to be endorsed 
by the village general assembly. 
Finally, the agreements are documented in village maps and in the 
minutes of the village meetings. 
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The Actors 
The villagers form the village Land Use Planning committee that 
facilitates and maintains the Land Use Planning process in the village. 
The sectoral extension officers, these are sectoral staff who are 
working within the project. They prepare a technical data base by field 
assessment and evaluation of existing data sources. This will become 
the foundation/input in the Land Use Planning. 
The authorities, formal and informal leaders from the village to the 
national levels are involved. They support the formulation and 
enforcement of by-laws, laws, land policies and boundary issues. 
The para-professionals, these are villagers (male and female) who 
are capacitated in technical know-how during their participation and 
involvement in project activities. They then steer up the process and 
deliver technical messages on Land Use Planning. 

Monitoring and Evaluation 
A continuous monitoring and periodic evaluation of the 
implementation of the agreements on land uses in the village was 
necessary to assess whether the agreements meet the intended 
goal/objective. Any adjustment to be made has been discussed, agreed 
and endorsed by the village general assembly before they were 
implemented. 
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Figure 3:  The Kiberashi Land Use Plan is mainly demarcating the different 

land uses which have been agreed upon by the villagers. (HIAP, 
1998) 
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Implementation Support 

Land Management 
The land management referred to here basically includes the soil and 
water conservation and agroforestry practices carried out on the farms 
to conserve them and increase their productivity such as excavation of 
cut-off and fanja juu trenches; planting of grass strips and Vetiver 
hedgerows; agroforestry tree planting in farms (nitrogen fixing and 
fruit trees); tree planting in homesteads and home gardens; as well as 
the establishment of fodder lots. 
To implement land management practices, groups of 15-40 villagers 
unified by common interests of either crop farming or livestock 
keeping are addressed instead of individuals, with the aim to 
economise scarce project resources of man power and transport 
facilities.  These groups are referred to as Catchment User Groups 
(CUGs). The CUGs are expected to spread the technologies given to 
wider geographical areas in order to achieve a greater impact on 
conservation. Each CUG has to select their committee and three para-
professionals.  

Range Management 
The major constraint, which is water scarcity within this area, has 
forced the livestock keepers (mainly the Parakuyu – Massai) to 
develop a pattern of seasonal movement for their cattle herds. This 
includes almost the whole project area.  This mobile land use has 
increased the competition between the two major land uses e.g. 
cultivation (crop farming) and grazing (livestock keeping). 
Considering these patterns of mobile land uses that vary between rainy 
and dry season and cut across village boundaries – even district 
boundaries – it was recognised that the Land Use Planning must relate 
not only to individual villages. With proper range management 
practices the area is large enough to sustain the animals projected for. 
A Range Management Strategy has been developed to safeguard the 
interests of the village communities and the existing system of 
seasonal movements of the cattle owned by the pastoralists. 
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Water Development and Integrated Watershed Management 
According to the definition of Integrated Watershed Management, 
activities concentrated on the development and introduction of 
measures to keep the water within the catchment. Small earthen dams 
were built to store water and to enrich the subsurface groundwater 
flow. Under the embankment a trench was cut and filled with 
impermeable soil to store the water in the sandy ground. Subsurface 
dams were also constructed without any visible structure on ground. 
The dam building activities were accompanied by various measures 
such as brushwood dams and gully plugging. 
All activities are a good example for the flow process of water in the 
catchment. Seeing and using the structure increased the understanding 
of the people on the principles of Integrated Watershed Management. 
The Village Land Use Plan has been used as a basis and a link to 
activities in soil and land management (e.g. afforestation, pasture 
development, agricultural development, and livestock management). 
A Geographic Information System has been used to integrate, 
visualise and manage the data. 

Institutional Building 
According to the project set-up, the grass root institutions were 
Community Based Organisations (CUGs), Village Land Use Plan 
Committees (VLUPC), Village Water Committee (VWC), only to 
mention a few. The project empowered these institutions by rooting 
technical and managerial know-how with them through village para-
professionals. 
At District level the project collaborated with several actors.  These 
included Non-Governmental Organisations (NGO’s), the District 
Natural Resources Management Committee (NRMC), Religious 
Organisations (churches, mosques), and District Departments related 
to natural resource management and other projects.  Special 
collaboration is established with private companies (promotion of 
alternative cash crops) and research institutions. 
 



Winnegge                                                                     Summer School 2005 
 

FWU, Vol. 3, Topics of Integrated Watershed Management – Proceedings 201 
 

References 
BURTON, J. (2003): Integrated Water Resources Management on a 

Basin Level, A Training Manua., UNESCO. 
DEPARTMENT FOR INTERNATIONAL DEVELOPMENT UK (DFID) 

AND HR WALLINGFORD UK (2003): Handbook for the 
Assessment of Catchment Water Demand and Use. Accessed 
on:  http://www.hrwallingford.co.uk. March 2005. 

DYSON, M., BERGKAMP, G., SCANLON, J. (eds). (2005): Flow: The 
Essentials of Environmental Flows. IUCN. Accessed on: 
http://www.waterandnature.org. February 2005. 

FOOD AND AGRICULTURAL ORGANISATION (FAO), LAND AND 
WATER DEVELOPMENT DIVISION (2000): Land–water 
linkages in rural watersheds. Electonic Workshop Proceedings, 
October 2000. In: Land and Water Bulletin, Vol. 9, 2000. 

FOOD AND AGRICULTURAL ORGANISATION (FAO), LAND AND 
WATER DEVELOPMENT DIVISION (2001): Small Dams and 
Weirs in Earth and Gabion Materials. AGL/MISC/32/2001. 

FOOD AND AGRICULTURAL ORGANISATION (FAO) (2005): 
Participatory Attitudes and Key Principles of Applying 
Participatory Methods/ Tools. Accessed on: 
http://www.fao.org/Participation/, February 2005. 

GESELLSCHAFT FÜR TECHNISCHE ZUSAMMENARBEIT (GTZ) 
(1997): Pilot Project Natural Resource Management By Self-
Help Promotion (Narms), Promoting Participation and Self-
Help in Natural Resource Management, Guidelines for project 
staff. Bonn. 

GESELLSCHAFT FÜR TECHNISCHE ZUSAMMENARBEIT (GTZ) 
(1999): Land Use Planning, Methods, Strategies and Tools. 
Eschborn. 

HANDENI INTEGRATED AGROFORESTRY PROJECT (HIAP) (1998): 
Project Presentation, unpublished. 

INTERNATIONAL WATER AND SANITATION CENTRE (IRC)  (2005): 
Methodology for Participatory Assessment. Accessed on: 
http://www.irc.nl/page/117, March 2005. 



Summer School 2005                                                                     Winnegge 
 

202 FWU, Vol. 3, Topics of Integrated Watershed Management – Proceedings 
 

PHADNIS, AJIT AND OAK, AJEET: Integration of Watershed 
Management Principles in Participatory Village Land Use 
Planning, Consultancy Report, unpublished. 

RAMBALDI, GIACOMO AND CALLOSA-TARR, JASMIN. (2002): 
Participatory 3-Dimensional Modelling: Guiding Principles 
and Applications. ASEAN Regional Centre for Biodiversity 
Conservation (ARCBC), Los Baños, Philippines. Accessed on: 
http://www.arcbc.org.ph, March 2005. 

SECKLER, D. (1996): The new era of water resources management. 
Research Report 1. Colombo, Sri Lanka: International Irrigation 
Management Institute (IIMI). 

WATERS-BAYER, ANN; BAYER, WOLFGANG (1994): Planning with 
pastoralists: PRA and more - a review of methods focused on 
Africa. GTZ, Division 422 Working Paper, Göttingen. 

WATERS-BAYER, ANN; BAYER, WOLFGANG (2002): 
Participatory Monitoring and Evaluation (PM&E) with 
pastoralists: a review of experiences and annotated 
bibliography, Eschborn. 


