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Introduction 

To make accurate decisions about natural resource management at the level of a smalJ-scale 
watershed, we need to knowthe actual slate of Ihe natural resources Ihere, particularly in Ihe 
smaller-scale watershed systems within il. This Guide presents a new methodology that 
facilitates the participative mapping, analysis, and monitoring of the set of natural resources 
existing in a small-scale watershed and in the watershed systems wilhin it. The Guide is 
based on research experiences accumulated in the Calico River watershed' San Dionisio 
(Nicaragua) as part of the work of the CIAT HíIIsides Project in Nicaragua. The methodology 
here presented was developed in the field with the active participation of key informants of 
the watershed' farmers, promoters, and technicians of different nongovemment 
organizations (NGOs) working in Ihe zone. 

Methodology Objectives 

The methodology may be used to: 

.' Participatively map and analyze the state of natural resources at small-scale watershed 
level taking into account agroecological and socioeconomic aspects. The analysis 
includes identifying the problems and solutions that local actors face and perceive. 

'" Identify critical watersheds or critical areas in ¡he process of degradation or already 
degraded thal require a short-term intervention. 

'" Monitor changes in the natural resources over time and the impact of' possible 
interventions for their betler management. The monitoring is related to an organizational 
process that facilitates decision making basad on the results of mapping and analysis. 

Users of the Methodology 

The methodology presented in this Guide is mainly directed towards technicians, 
researchers, and extensionists of govemment entities and NGOs interested in Ihe 
sustainable and participative management of natural resources and sustainable rural 
development. 1I is also addressed to local authorities and their technical personnel 
interested in the sustainable and participative management of walersheds from a 
decentralization approach. 

These individuals may also become inslructors or disseminators of the methodology, havíng 
once receíved the training, 

The participative nature of Ihe methodology requires tha! local inhabitants are committed in 
lts different steps or components, thus contributing lo ils better and quicker adoption. 

1 lntJ'rJductlon 



Retallon with other Guides of this series 

This Guide is complemented by others in the Series, partícularly with those dealing with the 
following topics: 

• Participative method for identifying and classifying local indicaters ef soil qua lit y at 
watershed level (No. 1); 

• Photo-tepographic analysís (PTA) of land use tendencies in hillsides (No. 2); 
Methodology for analyzing groups of interest ter collective management of natural 
resources in watersheds (No. 4); and 

• Developing organizing processes at locallevel for the co/lective management of natural 
resources (No. 9). 

Tools ofthe Methodology 

The methodology combines different participative techniques or tools with others based 
on recen! technologies such as geographic informalíon systems (GIS). The partícipative 
.-:lchniques used in combination are: 

• Participative mapping of a watershed; 
• A walk or traversa on foot following one or several transects of a watershed; and 
• Analysis of key elements (e.g., forest, water, soils, production systems, crops, 

pastures, animals, crop yields, presence of organizations, projects or prograrns, and 
conflicts over the use of natural resources). 

Also, a maqueta (a three-dimensional structure made of the watershed out of papier-maché 
or other loca"y found materíals) can be used to recognize the landscape and to visualize or 
project alternatives in the use of natural resources in watersheds of different scales. 

The combinatíon of these techniques al so a/lows the elaboratíon of a set or series of 
indicators of natural resource quality at watershed level tha! is highly usetul ter comparíng the 
situabon in two or more watersheds and tor monitoring natural resources over time. Local 
inhabitants can use these indicators, and if necessary they can be adapted to new 
conditions. 

Use ofthe Guide 

This Guide explains in a logical sequence how to use each of Ihe techniques that constitute 
the methodology. The combination of different techniques that together allow better 
knowledge of a watershed and identify ils críticel points is something novel. Therefore, we 
suggest that the sections be followed in order because each one describes a methodological 
instrument. 
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Users 01 the Guides 

This Guide was translated from one of a Spanish-Ianguage series of nine Guides on 
"Informed Decision Making fer Sustainable Natural Resource Managemenr. Theyare 
directed towards three specific types of users. The first ineludes professionals and 
technicians working in agencies and institutions of the public and private sectors, dedicated 
to research, development, and training in the management of renewable natural resources. 
This level of users can use the Guides for planning, executing, monitoring, and evaluating 
their own iniliatives in these three fields of aclion. Bul most importantly, Ihis group, once 
trained in the application of Ihese methodologies, will hopefully exert a multiplier effect on 
hundreds ot professionals, technicians, volunteers, and producers. These in tum will 
promote, analyze, and adapl these methodologies to decision making in natural resource 
management (NRM) at the local, regional, and nationallevels. 

The second group of users comprises inhabitants of the watersheds of tropical America, the 
ultimate legitimate heirs of the proposals of NRM generated by research and presented in 
these Guides. Through training, consultation, and support from diverse nongovernment 
organizations (NGOs) and state agencies, these people can usethe methods and strategies 
described here to actively participate in the management and conservation of natural 
resources. 

Lastly, this material is especially direcled towards the teachíng st8ft of colleges and university 
faculties of agricultural sciences, environmental sciences, and natural resources. These 
train professionals and technicians, who will collaborate with agricultural communities in the 
arduous task of maintaining or recovering natural resources, plaCed under their custody, tor 
future generations. 

The Learning Model 

Information 

• Technologies 
• Strategies 
• Too/sfor 

decision 
making in 
natural 
resource 
management 
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• Abllities 
• Skills 
• Decision

making 
attitudes 

Feedback 

• Clarification 
• In-ctepth 

knowledge 
• Reinforcement 



The series of Teaching Guides on Methodological Tools for Making Decísions in Natural 
Resource Management is based on a 'Iearníng by doing' teaching model, shown above. This 
model presents trainers and multiplíersthe immediate users of these Guideswith a training 
scheme whereby they learn lo use the information resulting from field research as input tor 
developing the abilities, skíUs, and altitudes needed by end users to make appropriate 
decisions on NRM. 

Users will find Ihat the methodological components of this Guide differ from those of ather 
materials on the dissemination of technologies. Each of the sections dividing the Guides 
contains design elements lhal help the trainer in facilitating Ihe leaming process. 

A set of objectives orients the Guides and helps both the instructor and the participant direct 
the leaming activities. Exercises are carried out in the field or other realistic scenaríos in 
which analysís and decísíon makíng are practiced. They ínclude outings, simulations, 
dramatizations, and application of different tools for collecting and analyzing information. 

Another methodological component comprises feedback sessions in whích trainees and 
instructors have Ihe opportunity to revise the practicals carried out and further examine those 
aspects that need strengthening. Feedback is the last activity of each seetíon and provides 
the necessary opportunity ter the instructor and participants to synthesize canceptually and 
methodologicallyeach aspect studied. 

In summary, the model consists ofthree elements: 

1, Technical and strategic informalion, generated by research and constituting the 
technological conten! required for decision making; 

2, Practicals in the form of exercises al Ihe training sites and field activities directed 
towards developing abilities, skills, and altitudes far decision making; and 

3, Feedback, which is a type offormatíve evaluation Ihat strenglhens the Jearning process 
and the adequate application of the fundamental theoretical principies involved. 

The practicals are the care of Ihe learning process, They simulate reality for those who use 
the decision-making tools presented in each Guide. Through the exercises, trainees 
experíment in using the tools, face the difficulties arising from their application at locallevel, 
and perceive the advantages and opportunities of introducíng Ihese lools into different 
decision-making environments at the local or regionallevel in whatever country. 

The exercises included in Ihe Guides were drawn from the authors' local research 
experience in watersheds of Honduras, Nicaragua, and Colombia. However, instructors 
from other countries and regions can draw excellent examples and cases from their own 
research projects and fieldwork with which practicals can be remodeled and tailored to the 
local cantext, Each instructor has available Guides that are flexible working tools and that 
can be adapted lo the needs of assorted audiences in different scenaríos. 
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Uses and Adaptations of the Model 

Usars (instructors, multípliars) of these Guides must be familiar with ils didactic slrueture to 
use il advantageously to the beneftt of end users. They are the ones who will make the 
decisíon lo introduce Ihese lools into the local development procass. 

Flow charts are for the instruetors' use when presenting the different seetions. The Guidíng 
Questions help instructors establish a dialogue and motivate the participants before going 
deeper into theory. Originais for Transparancies can be adapted to different needs by 
adjusting their presentation. The Appendices cited in the tex! give furthar information on 
those aspacts treated briefly withín each saetíon. As already mentioned, the suggested 
exercíses and practices can be adapted or replaced by practices on site-specific problems, 
Feedback sessions can also include local, regional, or national data to help identify more 
relevant topics. The dídactic appendices (Final Evaluation, Evaluatíng the Traíníng Sessíon, 
the Instruetor's Performance, the Trainíng Materíals, etc.) help complement the training 
aetivities. 

Finally, the central idea of Ihe Guides' training model s!resses tha! if practice is the base for 
learning, then the training time should be sufficient to give Ihe trainees the opportunity to 
develop abilities, skills, and altitudes Ihat reflect Ihe learníng objectíves. Only thus will 
trainíng have the expected impact on decision makers involved in natural resouree 
management. 

The Guide's General Structure 

Priorities Recommendations 
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Explanation: 

This Guide's structure consists of tour correlated steps or topies tha!, when executed in 
sequenee, allow the general objeetives to be reaehed. 

Eaeh step is carried out with the support of methodological lools, for example, participative 
mapping, the walk and partieipative analysis of natural resourees, GIS, and the list of 
indicators of natural resouree qua lit y, The Guide is a work instrument that completes the 
sequence and integrabon ofthese tools, 

Self-Evaluation 

Instructor's Guidelines 

Before beginning the presentation of the topies of this Guide, we recommend exploring the 
p~neral knowledge of participants on the subject In particular, it is in our interest to know 
t,,)W thay perceive their environment and ils present or pasl natural resources, We suggest 
the use of cards so that answers will be short and focussed (a wide analysis of the topies is 
no! required), 

The instructor may employ the recommended strategy (cards) or any otherthal permits him 
lo start the training wilh a discussion Ihat includes all themes, The feedback information is 
imended as support, 

Questions 

1. What methods do you know for identifying and delimiting a project area, when the main 
interest is the sustainable management of natural resources? 

2. How can you tell the state of natural resources in the community where you work? 

3, How can you identify, in the community where you work, the areas with problems in the 
use and management of natural resources? 

4, What tools are available for comparing the state of natural resources in the different 
eom m unities tha! form par! of your working zone? 

5, Do you have any suggestions about how lo measure, in a simple way, Ihe changas that 
occur in !he state of natural rasources in your community orwork area? 
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Feedback 00 Self-Evaluatioo 

Instructor's Guidelines 

We recommend making a synthesis of the answers, grouping them (easier done when on 
cards) for each of the five topics: 

1. Methods for identifying a study area relevantfor NRM, 
2. Ways ofknowing or analyzing the state of natural resources, 
3. Ways ofknowing and identifying problem areas, 
4. Comparing the state of natural resources in different watersheds, and 
5. Ways of measuring the changes in the state of natural resources. 

Answers to questions 

1 Maps, both those produced with the support of modern technology su eh as GIS and those 
by local inhabitants, make it easy to identify a study zone relevant for NRM, especially 
watersheds. In combination with the knowledge of key inhabitants and secondary 
information already available, such maps allow us to identify the limits of a watershed, 
and the smaller-scale watersheds of which it consists, taking into account geographic, 
ecological, and socioeconomic aspects. The knowledge of key inhabitants helps identify 
topics related with access to and distribution of resources, and the changes that have 
occurred. 

2 Walking across a small-scale watershed following one or several representative 
transects in the company of local key collaborators people with good knowledge of their 
environment facilitates a direct, on-site vision about the state of natural resources. The 
participation of different people (men, women, old, and young) assures an integral vision 
of the situation. 

3 You can use the remarks made and knowledge obtained during the traverse. Additionally 
an analysis or diagnostic is made of the key elements related with the use of natural 
resources. This facilitates qualitative knowledge of the state of natural resources and 
locates sites with problems. It also allows a visit in situ to a critical area with problems of 
degradation or an area in danger of becoming so. Here again you may use the maps 
elaborated by the local inhabitants and can introduce orthophotomaps or maps produced 
with GIS tools that permit identifying heights, degree of slope, land use, and changes that 
have occurred. 

4 First, similar studies must be carried out in the different communities and watersheds with 
the support of the tools mentioned above, that is, participative maps, GIS maps, 
traverses, maquetas, and diagnostic tools. Second, a meeting or workshop should be 
programmed to present and discuss the results of these studies, comparing the situations 
in the different communities and watersheds. We suggest simultaneously using a list of 
indicators of natural resources' quality that permits measuring and comparing, in a simple 
way, the state ofthewatershed. 
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5. Wrth the information obtained using the tools already mentioned, you can work out a set of 
indicators of the quality of a watershed's natural resources, This set or list ls a field tool 
that local inhabitants can use to measure, over time, the state of and changes in natural 
resources, 

Objectives 

General 

Those trained ín the use ofthís Guide wíll be able to: 
v" Define priorities and recommendatíons for decision making on NRM al watershed levels 

through the applicatíon, in their working zone, of the methodology for lhe participatíve 
mappíng, analysis, and monitoring of natural resources, 

Specific 

• Participants will be able to: 

• Prepare the fieldwork stage with Ihe support of seeondary information, maps, and key 
collaborators, 

• Identify, with the support of maps elaborated by means of GIS tools and secondary 
information, a walershed with Ihe smaller-scale watersheds of which it is composed, 
laking inlo consideralion geographic, ecologícal, and socíoeconomic aspecls. 

• Identífy a group of key eollaborators to elaborale a preliminary vision of a watershed, 

• Facilitate and lead the design of a watershed map elaborated by local inhabitants (key 
collaborators ), 

• Identify key charac!eristics of the landscape by means of a traverse on fool and the 
support of a map of Ihe watershed eJaborated with Ihe participation of the region's 
inhabitants, and other maps available (e, g" orthophotomaps). 

• Define the transecUs for a traverse on fool Ihrough a walershed lo analyze Ihe state of 
natural resources, accompanied by local inhabitants. 

• Identify a set of components representing the problematics of access, use, and 
management of natural rescurces in a watershed. 

• Identify in the field the representative places of natural resource use, associated 
problems, and exísting opportunities, 

• Carry out a participatíve analysis of natural resources in a watershed making use of a 
sel of biophysical and socioeconom ie components, 
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• Make a participative analysis with the support of the information collected from the maps 
and traverse, according to the components identífied. 

• Integrate the par1icipative maps to a GIS. 

• Identify the characteristics of a GIS al locallevel. 

• Taking as a basis the analysis ofthe state of natural resources, define a set of indicators 
(with !heir respective values) of the qua lit y of natural resources. 

• Using a lis! of indica!ors of the quality of natural resources, identify the critical watersheds, 
or critical areas within the same, in process of degradation of natural resources. 
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GUIDE STRUCTURE 

Priorities Recommendations 
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GENERAL OBJECTIVE 

Define priorities and recommendations 
on natural resource management at 

watershed and small-scale 
watershed level 
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SELF-EVALUATION 

1 What methods do you know for identifying 
and delimiting a project area when the main 
interest is the sustainable management of 
natural resources? 

2 How can you tell the state of natural resources 
where you work? 

3 How can you identify, in the community where 
you work, the areas with problems in the use 
and management of natural resources? 

Pmam - T -1.3 



SELF-EVALUATION 

4 What tools are available for comparing the 
state of natural resources in the different 
communities that form part of your working 
zone? 

5 Do you have any suggestions about how to 
measure, in a simple way, the changes that 
occur in the state of natural resources in your 
community or work area? 

Pmam - T -1.4 
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Particíparive Mapplng, Analysls and Monitoring of Natural R8S0Urces In a Watershed 
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Pricipative Mapping, Analyais and IIonitoring of Natural R8$ourcu in a Watershed 

Section Structure 

Preparation for 
Fieldwork 

Definitions 

Objective 

Preliminary Vision 

Secondary Sources 

Maps I 
Identlfylng a Study 

Zone 

Key Informants 

Questíonnaíre 
Represenlativenes 
Selection Criteria 

v' To prepare work, which will be developed in the field, with the support of secondary 
information, maps, and key local collaborators. 

Guiding Questions 

1. What information sources could you use lo identífy and delimit a study area? 

2. How would you choose a group of people to collaborate in Ihe process of selection, 
characterization, and analysis of a studyarea? 

3. How would you take ¡nto accounl the perceptions and knowledge with different 
frequencies tha! men, women, old, and young have aboul their community and ils natural 
resources? 

1 - 2 Preparatory Stepa far Fieldwork 



plllticípative Mapping, AfUllysls and Monitorlng of Natural R __ in a WllteJshed 

1.1. Identifying a Study Area 

Objective 

,¡ To ídentify a study area consideríng geographíc, ecological, and socíoeconomíc aspects. 
The support of secondary informatíon, key informants, and maps is required. 

Introduction 

You can select an area for studying natural resourre management al watershed level with the 
support of secondary information, íntervíews with key informants, maps, and an exploratory 
workshop on natural resources. 

Examples of secondary ínformation are the reports or studies (e.g., thesis, papers) relatad 
with a particular zone or region, that include statistical data (e.g., population or agricultural 
eensuses) and qualitative data helping obtain a first approach to a zone. Maps provide 
additional ínformation about hydrography, ínfrastructure, topography, and vegetation or land 
use. The intervíews with key informants of an area serve to update and correct the secondary 
ínformation and widen or make more detai led the already available data. 

The technícal definitions of watershed that help delimit potential areas for the study can be 
used. With the aid of an orthophotomap or mosaie of serial photos and a stereoscope, the 
limits of a watershed orthat part of it known technícally as the ridge can be indicated. 

1.1.1. Watershedscale 

A hydrographic watershed is an area drained by a stream or system of streams defined by the 
relíef, whose waters converge to an exít point. An example in Nicaragua i& the Grande Ríver 
in Matagalpa. 

Within the maín watershed are smaller -scale systems wíth direct drainage to the main stream 
of the watershed. An example in Nicaragua is the Calico Ríver, whích flows into the Grande 
River of Matagalpa. 

Even smaller-seale systems occur that drain gírectly ¡nto the maín stream of a small-scale 
watershed. An example ís the Fuente Azul Stream that f10ws into the CaUce Ríver. 
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PartJcipatlve llapping, Anlllysis and IIIonltoling Di Na/ural R_roos in a Wailnhed 

1.1.2. Watershed: A broad and dynamic definition 

The three technical definitions gíven above are of three scales of watershed. In these 
definitions, the flow of water conditions the definition of the study area. However, there are 
two additional key aspects forthe study of natural resources at their levels. 

1. Water is part of an agroecological and environmental system that is more extensive 
and dynamic. Taking the whole system into account makes tor a better understanding of 
the spatial and temporal interdependencies of natural resources such as water, soíl, flora, 
andfauna. 

2. Water is also a part or component of a living space in which different social groups live 
and work that, in their tum, are characterized by interdependencies of a social, economic, 
and political nature. These interdependencies change over time and space and, further, 
often go beyond the technicallimits defined by the flow of water. It is a space in which to 
coordinate and arrange actions, look for opportunities, and leam together. 

This is a broader and more dynamic vision, that perceives the small-scale watershed 
primarily as a space of life and work tha! is proposad tor the definitíon of the study area and 
can be called the "living microzone" (Figure 1.1.). In this Guide, the concepts of the small
scale watershed and Ihe living microzone are synonymous. 

Figure 1.1. The living microzone: A space for collective aclion. 
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1.2. 'Identifying Key Collaborators 

Objectlve 

.¿ To identify a group of key collaborators to form a preliminary overall víew of a watershed. 

1.2.1. Key collaborators 

To carry out the study of a watershed you need to ehoose a group of key collaborators or 
informan!s with a goOO knowledge of the zone, the eommunity, and its history regarding the 
use of land, water, and forest, and the existing social and economie relationshíps. We 
recommend making one or several visits to the zone to eontact local organízations !hal have 
informalion or Ihat are developing relevanl aetions in Ihe area. In these visits, look for 
support, explaining the study objeetive and dynamies and discussing ways of cooperation 
that need to be established. 

To develop this activity we recommend that you have plenty oftime available (e.g., a moming 
or an aftemoon for eaeh organízation). When dealing with a small-scale watershed or 
communily we estímate that the average time needed is a full day, laking into account the 
long dislances and road conditions involved in travelling in rural zones. 

F or!he interviewing, we suggest that you prepare a lisl with key questions such as: 

1. What are the main uses of natural resourees in the zone? 
2. Who are the users of the natural resourees? 
3.What do the institutions and organizations responsible for natural resource 
management do (or not do)? 
4. Are there problems of access, use, and managemen! of natural resources? 

The key informan!s may be !he promoters of grass-roots organizations, among them, the 
members of Drinking water Committees, or CIALs, or NGOs. In Nicaragua, forthe fieldwork 
that served as a base tor this Guide, we relied on the support of the promoters of the 
Programa Campesino a Campesino (Farmer-to-Farmer Program), the Indigenous 
Association of Matagalpa, the Organization of Uniled Farmers of San Dionisio, and Assistant 
Mayors. Natural or religious leaders who, on the whole, know the study area well may al so 
be included. 
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1.2.2. Different perspectives and complementary knowledge 

For a wide perspective and to take into account different knowledge and opinions from the 
point of víew of gender and age, we recommend that you include women, men, old, and 
young people in the group of key informants. The interviews can be done with m ixed groups 
of informants orwith homogeneous groups, that is, with a group of only women, or only old or 
young people. 

Women's participation is highly important because they play lead roles in the use and 
management of natural resources in the field. They often know about the resources in the 
zone better than the men do. 

Old people or "sages' are the historians and those who best know the communities. Their 
participation is therefore important, beca use they have observed the changes and can give a 
perspective from the past to the present. 

Young people are the future, and often know their community very well because they work in 
the fields, carry firewood, collect water, and look for produce in the forest. 

In short, the knowledge of different informants is complementary and allows for a more 
complete overall view ofthe zone. 
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Exercise 1.1. Identifying a Study Area: Jlgsaw Puzzle 

Objective \, 

.( To choose a study areaby applying !ha concept of the !hrae sealas of watershed in a 
broad and dynamicsense using a living microzone approach. 

Instructor's Guidelines 

This exercise is carried out using the examples of a small-scale watershed and its 
subsidiaries, with a wide and dynamic perspectiva of the concapt of watarshad, taken trom a 
study in Matagalpa Department. Nicaragua. 

1. Before begínning the training, prepare the necassary jigsaw puzzles (one tor every 
tour participants) using!he map model shown on page 1-14, widened to 0.70 x 
1 m in size, so that groups can work comtortably. A map of the region where you wish the 
participants to focus their attention can also be used. 

2. Divide participants into groups of tour and ask them to appoint a representative (a 
narrator) to present the results of the exercise during a plenary session. 

3. Give a jigsaw puzzle to each group. Ensure !hat each puzzle contains the 14 piecas 
that represent the living microzones of the small-scale watershed (in the case of 
Nicaragua, the CaUco River). 
A similar puzzle representing a local area famíliar to the partícipants can be used in each 
region orcountry. 

4. Ask the participants to assemble the puzzle, without tellíng them that it is the map of a 
small-scale watershed (Figure 1.2.). The puzzle should be stuck with adhesive tape to a 
pieca of cardo This is displayed where it can be easily seen. 

5. The estimated timefor assembling the puzzle is 20 minutes. 

6. Ask the narrator of each group to present the assembled puzzle and the remarks ofthe 
group on the results oftheirwork. 
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Figure 1.2. Group of participants assembling the jigsaw 
puzzle, San Dionisio, Nicaragua. 

Resources needed 

• A jigsaw puzzle tor each group of tour participants 
• Thick card (250 g) for each group 
• Adhesive tape (masking tape) 
• Overhead transparency (acetate) ot lhe map correspondíng to the puzzle 

Estímated time required: 45 minutes. 
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Exercise 1,1. Identifying a Study Area: Jigsaw Puzzle 

Objective 

,¡ To choose a study area by applying the concept of the three scates of watershed in a 
broad and dynam ie sense using a living microzone approach. 

Instructions far the Participants 

• Following the instructor s guidelines, form groups of three. Appoínt a narrator who wíll be 
in charge of presenting the results of the exercise in a plenary session. 

• Each groupwill receive ajigsaw puzzle. Yourtask is to assemble itas quickly as possible 

• Once the jigsaw puzzle is assembled, you should stick it on card and put it on the wall 
where it can be easily seen. 

• The grcup then writes down its interpretatíon of the jigsaw puzzle for the narrator to 
present in the plenary session following the exercise. 

• Present your individual opinions and comments about the results obtained in this 
exercise. 
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Panicípative JIapping, Analysis ami Monllorlng ot Natunl RasouICSS in 11 WallllShed 

Exercise 1.1. Feedback on Identifying a Study Area: Jigsaw Puzzle 

Instructor's Guidelines 

Once the jigsaw puzzles are clearly displayed, the narrator of each group will give the results 
and comments on the exercise, The instructorwill then: 

1, Show with an overhead transparency the way in which the puzzle should be 
assembled, explaining that jt represents the watershed ofthe Calieo River and its 14 living 
m ierozones (or if an alternative is being used, the local watershed chosen), 

2. Stress partícipants' remarks eoncerning the identification of the concept of three 
watershed scales and the living microzone, pointing out how these fit in lhe puzzle, 

3, Revíew along with participants the concepts studied in Saetíon 1 , 

4, Invite partícípants to answer the following question: What use is the recognition of a 
watershed scale? 

5, Once the feedback session is finished, the instructor will eollect the puzzles, putting 
them into an envelope and keepíng them tor later use. 
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Exercise 1.2. Identifying Key Collaborators 

ObJ&etive 

.. To identify the steps and critería tor selecting key informants or cotlaborators tor Ihe 
mapping and analysis of natural resourcas in a watershad or living microzone. 

Instructor's Guidelines 

This exercise uses a real case of a smatl-scale watershed known by Ihe participants or, if this 
is nol passible, a case study can be used (sea work sheet on paga 1-18). 

1. Divide participan!s into groups of four or five, preferably mixed (men and women, 
technicians and promoters) and ask them to appoint a narralor who will present the 
resulls of the exercíse in a plenary session. 

2. Explain lo each group that they are members of a research team belonging lo a 
research center interestad in carrying out a study on Ihe present state of natural 
resources and the changes that have oceurred in their use and management overthe la sI 
fewyears. 

3. Ask each grcup lo define the steps and eritería for the identifieation and selection of key 
collaborators who will help it obtain a detailed view of the state of natural resources in the 
watershed. 

Allow 30 minutes to define the criteria and choose the key informants. 

Resources n&eded 

• Case sludy (oplional) 
• Cards tor identifying criteria 
• Markers 

Estimated time required: 45 minutes. 
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Exercise 1.2. Identifying Key Collaborators 

Objective 

.¡ Te identify the steps and criteria for selecting key informants or collaborators for the 
mapping and analysis of natural resources in a watershed or líving microzene. 

Instructions fer the Partici pants 

1. The central task of this exercise consists of identifying a small group of key 
collaborators or informants, clarifying the criteria used in their selection. We recommend 
that you wríte the criteria and types of informanls down on cards. 

2. Following the instructor's guidelines, form a group of four orfive and appoint a narralor 
who will be in charge of taking notes aboul the criteria and will present the results of the 
exercise in a plenary session. 

3. Each group represents a research leam of a canter interested in carrying out a study of 
the present state of natural resources and the changes tha! have occurred in their use and 
managem en! over the lasl few years. 

4. Each group will identify a watershed known by all the participants. Ifthis is no! possible, 
tha case study on the at!ached work sheet can be used. 

5. The narratorwill presan! the resulls of!he group work in a plenary session. 

Preparatory Stepa for Fieldwork 1- 13 
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Exercise 1.2. Work Sheet for Identifying Key Collaborators 

CaseStudy 

El Limon is a rural community 15 km from the municipality of Teustepe within the Timal River 
watershed. It is lacated in a hillsides zone, between 600 and 1100 m, with slopes greater 
than 30% in the míddle and hígh areas. The communíty enjoys a drinking water service, 
thanks to a project initiated 4 years ago. Its access roads are in medium condition. 

Its majn crops are coffee in the higher areas (Limón No. 1), and basic grains in the middle 
area (Limón No. 2) and in the valley (Limón No. 3). Cattle farming is beginning to operate. 

The area is divided into thrae big sectors. Limón No. 1 (highest area) is the major coffee 
producer. It is forested mainly with valuable timbar and it supplies water for the other sectors. 
Most farms in this sector be long to landowners dedicated lo coffee growing, which has 
provoked wood felling lo increase the areas farthis crop. 

Small- and medium-scale farmers occupy the middle and lower parts. They mainly cultivate 
maize and beans with intensive use of agrochemicals and burning practices to prepare the 
land. In the last few years, these practices have increased, with some sites showing the 
effects of soil eras ion represented by low yields of crops, increase in temperatures, and also 
poisoning symptoms in some farmers. The Jatter is worsened by using the water sources of 
fumigation pumps containing the remains of agrochemicals forwashing. 

Over the last 2 years a decrease in the f10w of the main river has been observed, and al so in 
Ihe supply capacily of the drinking water project for Ihe three sectors. 

Recently some landowners lacated in the higher area are negatiating a contract with a 
company far extracting valuable wood and they are approaching the Ministry of Natural 
Resources forthe respective permission. 

8ecause of this situation mast of !he inhabitants showed concern about protecting natural 
resources in their community. This encouraged them to form a Community Aclion 
Committee represented by community leaders, the municipal Mayor, and representatives of 
projects tha! work with the community in the conservation and protection of natural 
resources. 
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Exercise 1 :2. Feedback on Identifying Key Collaborators 

Instructor's Guidelines 

Once the narrators have presented the results of the exercise, make a synthesis of the 
criteria, emphasizing!he following poinls: 

• No single formula or recipe exists for the seleclion of key coltaboralors, A 101 depends 
upon the local siluation, 

• However, il is important Ihat the selec!ion of key collabora!ors is no! biased; Ihat ¡s, only 
including a particular type of people. II should include men and women, producers 
running operations of various sizes, people living in different places wilhin the same 
community, and members of various organizalions, 

• For Ihe case study, the selection of key collaboralors may include: 

- A landowner, in arder lo have his opinian on wood felling and Ihe protection of water 
saurces, 
- One ar several small-scale producers lo understand their perspective regarding 
intensive land use. 

- A member of the Community Action Committee to know the actions they expect lo 
develop, 

- A delegate of the Ministry of Natural Resources to know the govemment point of view 
and exisling laws. 

• Further, it is impartant to have enough time to gel lo know the community and, later, know 
it in detail. 
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SECTION OBJECTIVE 

.¿ To prepare work, which will be developed in 
the field, with the support of secondary 
information, maps, and key local 
collaborators. 
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GUIDING QUESTIONS 

1, Wl:1.at infOnl1atiQn sources could you use to 
luentlfy and delimlt a study area'? 

2. How would you choose a group of people to 
collaborate in the process of selection, 
characterization, and analysis of a study area? 

3. Howwould you take ¡nto account the perceptions 
and knowledge with different frequencies that 
men, women, old, and young have about their 
community and its natural resources? 
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MICROZONE OF LIVING 

It is a space: 

• Where water is part of an agroecological and 
environmental system that permits us to better 
understand spatial and temporal interdependencies 
of natural resources (soil, flora and fauna) 

• Of life in which 

• To work, concert, and coordinate actions; 

• Look for develop opportunities; and 

• Learn together. 
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A SMALL-SCALE WATERSHED 

Is a water-producing zone that drains directly 
to the main stream of the watershed. An example in 
Nicaragua is The Calico which flows in the River, 
of Grande Matagalpa. 
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EVEN SMALLER-SCALE WATERSHED 

These smaller drain directly into the main stream 
of a small-scale watershed. 
An example in Nicaragua is the Fuente Azul 
Stream tha f10ws into the Calico River. 
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IDENTOFYING A WATERSHED OR A 
SMALL-SACLE WATERSHED HELPS US TO: 

• Identify the area or interest 

• Have a clearer and more concret 
vis ion when we make decisions 
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CRITERIA FOR THE SELECTION OF 
KEY COLLABORATORS 

No single formula or recipe exists for 
the selection of key collaborators. 

It is important that the selection of 
collaborators is not biased. 

It should include: 

• Men and women 
• Producers with farms of different size 
• People living in different places in the 

community 
• Members of different organizations 
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THE SELECTION OF KEY COLLABORATORS 
MAY INCLUOE : 

• A landowner 

• Several small-scale producers 

• A member of the Community Action Comittee 

• A delegate of the Ministry of Natural Resources 
(to know the government point of view and existing laws) 
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PartlcIpIltJve "apping, AneIysis 8IId IIonitDIing o, Natural Ruourou In a Watwshed 

Section Structure 

r- Agroecological 
zones 

Participative Maps: 

- Community and ~ 
Landscape 

Identificatíon of Key - Landscape Elements 

Characteristics of the -Landscape 

The Transect I : , 
I 

---.J Definition of Transect 
forthewalk 

Strategic Points I 
Objective 

,¡ To identify the key characteristics of the landscape through a traverse on foot orwalk with 
the support of a participative map of the watershed and other available maps (e.g., 
orthophotomaps) 

Guiding Questions 

1. With what types of maps are you familiar and what type of information do they contain? 

2. What uses may these maps have? 

3. How could you visualize the knowledge that local inhabitants haya about their 
environment? 

2.1. Drawing a Participative Map of a Watershed 

Objective 

,¡ To orient local inhabitants (key informants) in drawing a map of the watershed or living 
microzone. 
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2.1.1. Participative maps of the watershed and the landscape 

Once the key informants have been chosen. the field visít is orgaQized to elaborate the map of 
the watershed and its natural resources. The vísít begíns with the. drawíng of a map 01 the 
spaca of lite and work defined as the "living microzone" (smaU-scale watershed). elaborated 
by the key collaborators or informants. The objectíve of this exercise is to specify on a 
diagram or drawing the ideas and knowledge that the inhabítants have about the space and 
resources. This ís a tíme-consumíng actívity; therefore. we suggest keeping a whole 
moming oc aftemoon for íts executíon. 

This practica requires the participatíon of various people, who together will build up the map 
(see Figure 2.1. l. They discuss the location of parts of the landscape. asking one another, for 
example. where the borders of the zone or community are and how the maín streams flow. In 
otherwords, they take an ímaginary journey through the space of the chosen area. 

Figure 2.1.Key informants elaoorating !he map of a living mícrozone. 

However, il must be pointed out tha! often men can more easily make the traverse through the 
region and elaborate the community map (see next section). The reality also is that men 
mostly work as promoters. assistant mayors, and members of base committees. \/IttIen 
women cannot be includad in the traversa or directly in the diagnostic, than fieldwork results 
should be validated with them. 

2.1.2. Agroecological zones 

The drawing of a map allows us to know the space belter and to help define, always with key 
informants' participation, whether the community or watershed has a single zone or different 
agroecological zones. This zoning allows the later de!erminatíon of the transect to be made 
with key informants to observe on-site the landscape characteristics and the changes 
occurring, for example, from the highest to the lowest area of the zone. 
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2.1.3. Landscape elements 

The drawing of a map begins with delimiting the zone according to local criteria. II al so 
¡ncludes Ihe hills or mounlains, roads and paths, rivers and streams, sChools, churches, 
health centers, coffee-producing areas, farms, the owners' names and the number of 
manzanas they own, Ihe main production systemsbasic grains, coffee, liveslock, vegetables, 
riceand perhaps an agroecological zonjng. Those nol owning tarms are marked down as plo! 
holders A key should be included with Ihe map and geographic north índícated. 

If you have access to an orthophotomap of the study area (see Figure 2.2.) il can be used as a 
reference guide because ji shows a global view of Ihe landscape, parlicularly in regard to 
elemants of interest such as roads, forested areas, and farming plols. 

You can repeal the drawing of a participative map over lime lo visualize Ihe changes thal 
have occurred caused by natural phenomena and man's inlervenlion. 

2.2. Selecting the Transect for Traverslng 

Objective 

,¡ Thal participants are able lo choose !he transectls for a traverse across a small-scale 
walershed lo observe, accompanied by local inhabitants, Ihe stale of natural 
resources. 

2.2.1. Transect for the traverse 

The transect, or path lo be traversed on fool, across the zone is also identified on the map. 
The ideal transect should go through !he different agroecological zones, from Ihe highesl to 
the lowest part and crossing through the different production systems or land uses. 1I also 
allows the characterization of aach agroecological zona on a diagram (sea Section 3). 

1 mz (manzana) = 0.7 ha (80 m2
). 
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Figure 2.2. Part of an orthOphotomap of the ealico River watershed, San Dionisio, 
Matagalpa (Nicaragua). 

The transect tha! is chosen mus! go !hrough key points of the landscape representing typical 
uses or problems of the area (Figure 2.3.). For example, a kay point might be a place where 
coffee washing contaminates the community stream. Another axampla might be a place 
where latrinas are situated nearthe community's source of drinking water. 

Figure 2.3.Transect drawing during a training workshop. 
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2.2.2. The strategic points 

We further recommend that you include in the transect the strategic points from which a wide 
view of the zone is available. These points canalso serve for the diagnostic (see Section 3). 
Usually, these key, strategic points are not necessarily near the main road or path. 

If a particular interest in a natural resource exists (e.g., water), an additional transect can be 
drawn according to relevant criteria. 

This will be the first time that many of the informants have drawn their living space. Thus they 
may pick up the pencil a li!tla nervously, but experience has shown us that once they draw the 
first lines, they gain confidence and realize that they too can draw a map. We recommend 
that you do not pressure those doing the drawing, but encourage them, and if necessary, 
supportthem (e.9., helping them startthemap). 
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. Exercise 2.1. F acilitating the Drawing of a Participative Map 

Objective 

.: To orient local inhabitants in drawing a watershed map in a participative way. 

Instructor's Guidellnes 

1. Divide the participants into groups of four. Three of each group assume the role of key 
informants and the fourth is the facilítator. Preferably the groups should be mixed, with 
menandwomen. 

2. Explain the objective of the exercise. Each group will draw a map of a community 
previously known by the informants. Ask each group to appoint someone to draw the 
map. 

3. The map should show the roads and paths, rivers and streams, water sources, 
infrastructure (schools, health centers, churches, etc.), main crops, forested areas, and 
protected zones. 

4. Ask the informants to also evaluate their facilitator's performance once the exercise is 
completed. 

5. Delegate to the facilítatorthe tasks of explaining to the informants the aim in drawing the 
map and of facilitating that all participants in the group contribute. The facilitator is also 
asked to note informants' interactions. 

6. When the maps are ready, display them where clearly visible for a later review by the 
participants. Each group can quickly present its map, pointing out the elements that they 
drew. If the maps are very different, we suggest you discuss the reasons for this. 

7. Ask for remarks on the process to be presented, first by the facilitator and then by those 
who did the drawing. 

8. Allow each group 1 hour forthe exercise. 

Resources needed 

For each group 

• A f1ip chart 
• A sel of markers of different colors 
• A work table 
• An example of a participative map (see Work Sheet) 

Esfimated time requíred: 1 hour 30 minutes 
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Exercise 2.1. Facilitatíng the Drawing of a Particípative Map 

Objective 

.¿ To orienl local inhabitants in drawing a watershed map in a participative way. 

Instructions tor the Participants 

1. For the key informants (also doing the drawings): to elaborale a participative map, 
choose a watershed well enough known by everyone in their work zone. If you cannot 
choose a real watershed. we suggest you first elaborate a brief profile of a fictitious 
watershed including elements such as the landscape (flat or híllside topography), roads 
and rivers, water sources, important constructions, and production systems. The key 
characteristics of this profile may be written down on a flíp chart. 

Next, draw the watershed according to the facílítator's instructions. It is also important to 
take notes about the facilitator's performance. These will be used in the evaluation of the 
facilitator's role once the map is completed. 

2. For the facilitator: explain to the key informants the objective of the activity and help in 
drawing the participative map, which should include the most important components of 
the landscape, the infrastructure, and the production systems. 

Note down the times you consider necessary to support those drawing índícating the 
reason for your intervention. 

3. Present!he participative map and remarks in a plenary session. 
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Exercise 2.1. Work Sheet for F acilitati ng the Drawing of a Participative 
Map 

Participative Mapping ofWibuse-EI Jicaro. San Oionisio, Matagalpa. Nicaragua. 
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Exercise 2.1. Feedback on F acilitating the Drawing of a 
Participative Map 

Instructor's Guidelines 

As previously indicated, the instructor shares with participants the remarks about the 
exercise results, making reference to the maps and the interactive process used in their 
drawing. The instructor can also use the participative map example elaborated in Nicaragua 
(see \I\Iork Sheet). This map represents one of the 14 microzones of the Calíco River 
watershed (see also Exercise 1.1. l. 

• Check that all the key elemen!s were identified in the participative mappings. If one or 
more elements were omitted, the reasons forthis should be discussed. 

• Review with the group the following points that represent situations that can arise in the 
drawing of a map, and that require the facilitator's intervention: 

The participants feel very insecure al the beginning of the session and do not 
want to take the initiative. In this case, Ihe facilitator explains that each 
participan! can draw a part of the map and the person who can draw lhe best 
should begin this task. 

The participants do not know how to begin the map. The facílitator explains 
that thay can start by drawing the rivers. roads, or the communily borders in 
orderto outline the map. 

Not everyone is participaling in Ihe exercise. The facilitator asks !ha! the 
markers be given to the person who is not participating. Also, participation may 
be encouraged with questions addressed to the quieter participants. 

Participants 90 into great detail to make a highly detailed map. The facilitator 
asks them to concentrate only on the key or essential characteristics. 

• Remember that the map drawíng is an activity of the group of informants and not of just a 
singleperson. 
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Exercise 2.2. Drawing a Transect 

Objective 

~ To define and drawa transect for the traverse through the community. 

Instructor's Guidelines 

We suggest you carry out Ihis exercise with small groups (four participants). The participative 
map ofWibuse El Jícaro can be used. 

1. Explain to informants Ihat the task consísts of defining and drawing, with the facilitator's 
support, one or several transects on the community map, previouslyelaborated. 

2. The selection criteria of each transact should be explained. They may be noted down 
on a separata sheet or cardo 

3. Explain Ihat Ihe ideal transecl should 90 through the different agroecological zones, 
starting from the highest lo Ihe lowest part and crossing through the different systems of 
exploitation or land use. 

4. Give !he facilítator the task of explaining lo informants the objective of drawing the 
transect and of facilitating thal all participants contribute to Ihe exercise. 

5. In addítion, ask Ihe facílitator to take note of the informants' interactions. 

6. Remember thatthis is an aclivity ofthe informants' group carried outwilh the facilítator's 
support and not Ihe work of JuSI a single persono 

7. VVhen the transects are reedy, put the maps back on display where they can be clearly 
sean and review them with the participants. 

8. Ask each group lo quickly present ils Iransect, pointing out Ihe selection criteria. If 
there are any doubts, clarify them with the whole group. 

9. Also ask for remarks on the process, first by Ihe facilitator and second by those who did 
Ihe drawings. 

Resources needed 

For each group 

• Amap 
• Markers 
• Cards or a flip chart 
• Onionskin paper 
• Participative map Wíbuse-EI Jícaro as model 

Estímated time requirecl: 1 hour 30 minutes 
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Exercise 2.2. Drawing a Transect 

Objective 

~ To define and draw a transect tor the traverse through the communny. 

Instructions forthe Participants 

1. Followíng the instructor's guidelines, form mixed groups of men and women, 
professíonals and promoters. 

2. In each group, appoint someone to draw the transect on the map. Appoint someone 
else to note down the crilería that will be usad tor the drawing and lhat will be presented in 
a plenary session. Appoint a third person to observe exercíse dynamícs and present 
remarks in the plenary session. 

3. Each group will work with the partieipative map, previously elaborated in Exereise 2.1. 
orwith the partieipalive map ofWibuse-EI Jícaro. 

4. Take a sheet of onionskin paper to draw the transeet. Quiekly review if the map shows 
the main roads, rivers and streams, water sources, main constructíons (e.9., ehurch, 
school), and the produetion systems. 

5. Each group will interview the key informants again. Your task is lo define, wilh their 
partieipation, the entaria tor the drawing of a transect across the watershed. Later, the 
transect may be usad for makíng a traverse and a diagnostie about the slate of the 
watershed's natural resources. Draw the transect on the onion-paper sheet and, lastly, 
return with the group to lhe plenary session. 

6. In the plenary session, the narrator of each group will present the map, the transect, and 
the entena used tor its drawing. 
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Exercise 2.2. Work Sheet for Drawing a Transect 

Participative Map of Wibuse with an identifled transect: El Jícaro village, Municipality 
ofSan Dlonisio, Matagalpa Departrnent, Nicaragua 

The transad begins at the top of the watershed passing !hrough areas of fores! and coffee 
cropscoffee washing is also donehere the streams have their sources and there ís an 
important source of drinking water, Next lhe transect crosses the m iddle part characterized 
by plots and small-scale farms producing basic grains, Al lhe bollom the transee! crosses a 
zone of pastures reaching as far as the Calico River, 
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Exercise 2.2. Feedback on Drawing a Transect 

Instructor's Guidelines 

As previously mentioned, !he instructor shares with the participanls the remarks aboul the 
exercise resutts, particularly the criteóa used for the transect selection. Also referrad to is lhe 
interactive process carried out in drawing !he transect, 

• Verify tha! the transects include all key elements of a watershad tha! hava been identified 
on the map. If one or more elements were omitted, the reasons for this should be 
discussed. 

• Once more review with the group the following poin!s that represen! situations tha! can 
arise in the transect drawing and that may require the facilitator's intervention: 

The participants do no! know where to begin the transect. The facilitator 
explains lhal il can be started at the highest point ofthe community. 

Not all Ihe participants take part in lhe exercise. The facilitator may ask 
questions addressed to those no! particípating. 

The participanls become involved in long discussions aboul transecl delails. 
The facilitator should intervene and ask them lo concentrate only on lhe key or 
essential characteristícs of the map to define the transect Another alternative 
is for the facilitator to propose drawing !WO transects and enumerating !he 
critería for both. 

• Make remarks on the dynamics of the exercise, referring lo the in!eraction be!ween key 
informants and the group, !he participation, and the decision making on the critaría 
chosen. 
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SECTION STRUCTURE 

r-- Agroecological 
zones 

_____ M. ___________ 

Participative Maps: 
Community and -

Landscape 

Identification of Key - Landscape Elements 

Characteristics of the 
Landscape 

'--" The Transect I I 

'-- Definition of Transect 
forthe walk -

'-- Strategic Points I 
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OBJECTIVE 

To identify the key characteristics of the landscape through 
a traverse on foot or walk with thw support of a 
participative map of the watershed and other available maps. 
(E.g. Orthophotomaps) 
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GUIDING QUESTIONS 

1. With what types of maps are you familiar and what 
type of information do they contain? 

2. What uses may these maps have? 

3. How could you visualize yhe knowledge that local 
inhabitants have about their environment? 
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FREQUENT SITUATIONS OCCURRING IN THE 
DESING OF A PARTICIPATIVE MAP 

• Not everyone participates in the exercise. 

• Partcipants feel very insecure at the beginning 
and do not want to take the initiative. 

• Participants do not know hao to begin the map. 

• Participants go into great detail to make a highly 
detailed map. 
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FREQUENT SITUATIONS OCCURRING IN THE 
DESIGN OF A TRANSECT 

• Participants do not know where to begin the transect. 

• Not al! participants take part in the exercise. 

• Participants become ¡nvolved in long discussions about 
transect details. 
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THE TRAVERSE 

Includes: 

• On-site observations 

• Local knowledge 

• Diagnostics of each natural resource 

• Participative mappings 

• Air Photos 

• Maps on details such as altitudes, topography, 
and types of soil. 
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Section 3. Participative Analysis of Natural Resources 
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Section Structure 

; Components ~SUbc~';ponents I 
Participative ~- Guide I Analysis of Natural I Traverse and i 

Observations Points r-
¡ Resources ! 

~. Key InformantS] l 

Synthesis of State of 
Natural Resources 

Objective 

.¿ That participants be able to carry out an analysis of the natural resources of a watershed 
using a set of biophysical and socioeconomic components. 

Guiding Questions 

1. Vllhat are the most important natural resources in thewatershed? 

2. How can you tell the state of the natural resources in a watershed? 

3. Vllhat factors influence the present state of natural resources? 
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3.1. Participative Analysis of Natural Resources 

Objectlve 

.¡' To identify a set of components representing the problematics of access, use, and 
management of natural resources in a watershed. 

Introduction 

The watershed map, the maps produced by GIS tools, the data, and the traverse provide an 
overall view of the communíty and its natural resources, and permít the ídentification of 
agroecological zonas within the area. Above all, these data facilitate knowledge of Ihe 
landscape and the resources. 

This overall view needs lo be complemented with a qualitative diagnostic of natural 
resources that allows a thorough knowledge of the state of each, individually or jointly. This 
diagnostic is (',srried out as part of a traverse through the watershed or study area. 

For this qualitative diagnostic a general framework or perspective of natural resources and 
theír use needs lo be elaborated, covering all the larger-scale watershed to whích Ihe 
smaUer-scale watershed or living microzone belongs. Although this framework may be 
different by regíon, we present here an example of a set of components for the participative 
díagnostic considerad relevant in different regions: water, forest, crops, yields, soils, wild and 
domestic animals, pastures, advantages and limitations, land ownership, presence of 
organizations, programs or projects, and conflicts. 

Accordíng to the local conditions, additional components may be defined orthose considered 
írrelevan! elimínated. (The mos! important point is to have available a sel of components that 
represen! the state of natural resources at locallevel). 

At the same time, this se! of components facilitates companson among communities and 
watersheds. 
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3.2. Guide for the Analysis of Natural Resources 

Objective 

.¿ With the support of the information eolleeted in the partieipative mappings and the 
traverse aeross the watershed. to carry out a partieipative analysis making use of the set 
of eomponents identified. 

For the analysis, answers need to be found for a series of questions about the present 
eondition of the resource and about the changes observed over time. It is of interest to gather 
and document the knowledge and remarks of key informants. You also need to have 
available concrete data, both of quantitative and qualitative type. With this aim, the guide 
may include a combination of open and directed questions. In addition, it may include a series 
of questions with predefined answers, in the form of a sampling. An example of a guide for 
the sampling on natural resources is found in Dvorak and Jimenez (1997). 

It is important that the guide is structured in a detailed and clearway to avoid confusion about 
the subcomponents and the questions asked. Above all, it should be a guide that allows the 
standardization ofthe information. 

3.2.1. Components and subcomponents 

• Water 

Identify and record the rivers, streams, smalllakes, water sources (springs, wells), and the 
drinking water systems existing in the zone (Figure 3.1.). For each family, describe the 
different uses ofwater: domestic, irrigation, for animals and coffee washing, the quality (color, 
taste); the availability per inhabitant or family; distribution and its problems. If fishing is an 
important activity, identify the technological characteristics: type of fish, number of families 
involved in fishing, and the impact ofthis activity on the environment. 

• Forest 

Identify the forested zones and, if possible, determine theirtotal surface. If no forested zones 
exist, find out the reasons for their disappearance; also, find out if any reforestation projects 
are being developed. Identify the most common tree species (native or introdueed), the 
missing species, and those in the process of extinction. Identify forest species for medicinal 
use and how they are used, their quantity and quality. Find out the quantity and quality of 
firewood available for the zone's inhabitants and, if the forest is exploited for commercial and 
domestic purposes, note down the type of wood exploited and the quantities. 

• Landuse 

Take down information about access and types of land ownership, and the amount of 
exploitation per family or home, indicating whether lands are national, state, communal, 
indigenous, or private. Identify land quality. 
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Figure 3, Unformanls cIlecking on a water soun:e. 

• Crops 

ldentífy the main crops of the area, their location, and the total area plantad as a percentage 
of the total cultívated area, Also identífy crops of minor importance and those new or recently 
introduced, with their area and condition. If no native varieties are found, ask the reasons for 
their disappearance. 

• Animals 

Identífy types of animals and productivity, especially bovines, poultry, pigs, ducks, and all 
animals found on the farm; also identify the presence of wild animals. If the latter have 
dísappeared, find out why. Identífy the types of products provided by the animals (milk, meat, 
eggs, etc. l and theircontribution to family income. 

• Pastures 

Identify the area and type of pastures in existence and their present state. Estímate the 
average number of animals per unit area (manzana or hectare). Identífy the improved 
pastures and their use. If they are in poor state, find out the causes of their degradation. 

• Soils 

The soil is a main resource for food production (Figure 3.2. l. To know the actual fertílity of 
soils in detail, we recommend consulting the list of indicators of soil quality (Technical Annex 
7.1, listadaptedfrom BurpeeandTurcios(1997), 

Psrtieipative Analysís of Natural Resources 3 - 5 



Participative tlapping, AnaIy$Is and 1I0nnoring o, Natural Resources In a WaRll'$hed 

Figure 3.2.lnformants taking soil samples. 

• Yields 

The yields per unít area of the main crops (maize, bean, sorghum, and coffee) are useful 
indicators for knowing the soil's presenl state. Find out the actual averages of the yields and 
the averages of 5 or 10 years ago to know if any changes have occurred. If significant 
changes are observed, find out the causes, for example, if the use of agricultural inputs or 
seeds type and quality have changed. 

• Presence of organizations, projects, or programs 

Being aware of community organizations, NGOs and government entities present in the zone 
is important. It is also useful to know what type of initiatives they develop, if a means of 
coordination exists, and how inhabilants are involved in these activities. 

• Conflicts 

The problems of access, distribution, and use of natural resources may give rise lo conflicts 
among communities, groups within a community, or the community and municipal or 
government aulhorities. 1I is important lo know if this type of conflict exists. However, it must 
be pointed out thal in a diagnostic carried out with the support of several people it is nol 
always possible lo discover if conflícls exis!. The key inforrnanls may prefer nol lo mention 
these issues. Thus olher melhodological techniques are needed to find out and discuss Ihis 
issue (see for example, Guide No. 4 of this series, Melhodology of Analysis of Groups of 
Inlerest for Ihe Collective Managemenl of a Walershed. 
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• Umitatlons 

Every agroecological zone has advantages and disadvantages or limitations. In each 
identifiOO zone, find out Ihe difficulties Ihe producers face with crops. Limitations may be 
biophysical (access, climate, precipitation), econom ic (markets, crOOit, lack of farming land), 
social (migration of young people lo eilies), or polilical (presence of armed groups). If 
possible, quantify the number of people or families affected. In the case of severallimilations, 
we suggest you priorilize them lo know the problem mosl affecting Ihe population. 

• Advantages 

Advantages may also be biophysical, economic, social, or political in nature. In eaeh case 
identify Ihe existing opporlunities. 

The results obtainOO from Ihe analysis of Ihe components, togelher with the informalion of 
secondary sources (reports, maps, etc.), allow Ihe identification ot indicators for each 
elemen!. These indicators can be usad tor monitoring both Ihe nalural resources and Ihe 
impact of concrete actions thal purport lo improve resource management. Further, Ihe 
indícalors allow us to compare Ihe slate of natural resources in differenl walersheds or living 
microzones. 

Saetíon 4 presenls the topie of indicalors. 
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3.3. The Traverse and Observation Points in the Watershed 

Objective 

v' To identífy on site the representative places of natural resources' use, the associated 
problems, and the existing opportunities, 

The traverse by the transect across the watershed and the different agroecological zones, 
allows us to observe the resources' uses on-site, Ihe associated problems, and the existing 
opportunities, At the key points of the landscape already defined on the transect, specific 
aspects can be díscussed with the informanls, valídating their knowledge of the landscape, 
asking about the situation in the past and how ít could be in the future, Here the facilítator 
plays an active role in constructing Ihe diagnostic, 

These observation points are located on the map to complete the landscape view, If you have 
access to an altimetsr or a global positioning system (GPSl. the correct altitude and 
geographic coordinates may be noted down (Iatitude and longitude " 

3.3.1. Thephotographs 

You can also take pictures of the landscape that may serve for making comparisons between 
the present and future state of natural resources and serve, in addition, as poínts of reference 
fer monitoring the changes over time, Later, Ihe photographs can be usad as teaching 
material in training events, A "Polaroid" -type camera facilítates immediate use and analysis 
of photos, Note down the places of where pictures are taken and the characteristics of each 
place. 

During the traverse, soll samples can also be taken at representative points that can be 
analyzed on-site with Ihe help of a list of lndicators of sol! fertility (Annex 7.1.). Also, samples 
may be sent to the laboratory tor a more detailed analysis of fertility, 

3.3.2. Listenlng to key informants' impresslons 

The traverses on fool are useful tor knowing a community or watershed In detaíl, bolh tor the 
facilítators and the informants, 

Probably this will be the first time that many of the informants walk across a transect of the 
zone where they Ilve and work, discovering new elements in Ihe landscape, and observing 
interdependencies among the different parts or microzones, We recommend thal you take 
note of informanls' impressions about the !raverse in orderto know how they perceive il and if 
they have leamed anything new, 

Also, during the traverse the diagnostic of natural resources is carned outwith the study guide 
for support, 
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Exerclse 3.1. The Traverse and the Partlcipatlve Diagnostic of Natural 
Resources in a Watershed 

Objective 

,1 Following a transect through the watershed, to recognize and analyze in the company of 
key informants !he present stete of natural resources. 

Instructor's Guidelines 

A. Preparation prior to fue practical 

1. Seleet two small-scale watersheds tha! permit a global diagnoslie of natural resources. 

2. Identify a small group of key informants or collaborators for each ofthe com munities or 
microzones that are willing to facilitate the field practical of!he particípants. 

3. T rain !he informants about their role in the field practica!. 

4. Inform other members of the watersheds about the practical that will be carried out as 
partofthetraining. 

5. Agree on a suítable date and hourfor the practica!. 

6. Agree on a place to mee! with the participants for the start of the practica!. 

7. Request the requíred permissions forvisits lo producers' farms. 

B. Preparation for the traverse 

1. Divide the group of participants into !wo groups, preferably of mixed nature (men and 
women). 

2. Ask each group to appoint a coordinator and an observer. The coordinator will be 
responsible for explaining lhe practical's objectives to informants, supervising its steps, 
and controllíng the time spent The observer will take note of group dynam ics, that is, the 
interactions between informants and participants and the way they all participate in the 
practice. 
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3. Explain practice objaetives, including: 

- Too elaborabon, with informants' support, of a particípative map of the community or 
microzone and the design of a transect for the traverse. 
- The participative diagnostic of natural resources, with Ihe aid of the guide presented in 

Saetion 3.2. 

4. Each group will have al its disposal the drawing of the participative map and will choose 
with the informants the place to begin the practical. 

A schedule suggested for the traverse is the following: 

Ttme(a.m.) 
7.00 
800 9.30 

9.303.30 
3.304.00 

Acfivity 
Meeting in lhe field. 
Introducing the group to the informants and the drawing of 
Ihe map and the transect. 
Traverse and diagnostic, including lunch in the field. 
Review of results and thanking informants. 

The review of results is carried out in a plenary session lo present participants' ínformatíon 
and perceptíons in the practica!. 

Resources needed 

Foreachgroup 

• A lhick sheet of cardboard (250 g) 
• A sel of colored markers 
• Anolebook 
• A support table orflíp chart 
• A Polaroid-Iype camera (íf possible 1 
• Copies ofthe diagnostic guide foreach participant 
• A sheet of paperto write down delails aboul the photos 
• Lunch in the field and plenty of water al participants' disposal 

Estimatedtímerequired: 1 day 
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Exercise 3.1. The Traverse and the Participatlve Diagnostic of Natural 
Resources in a Watershed 

Objective 

,¿ Following a transect acrass the watershed, to recagnize and analyze along with the key 
informants, the actual state of natural resources. 

Instructions tor the Participants 

1. Fallowing the instrue!ors guidelines, join one ofthe two wark groups. 

2. In each group, appoinl a person lo be responsible for the practical's coordination, 
another person lo answer the questions of Ihe Guide for Natural Resources' Diagnostic, 
and another lo write down the answars. Nonetheless, we suggest that all participanls 
take notes on Iha diagnostico 

3. Also, appoint a person to observe the dynamics of the practica!. This person should 
observe how the group and informants interae!, in particular paying attention to whether 
people are participaling or not in Ihe discussions, how questions are asked, and how 
answers are notad down. This person will also carry a camera lo lake photos. 

4. The guide should be reviewed so everyone is aware of ils componenls and queslíons. 

5. Duríng the traverse, carefully observe the mos! oulstanding charae!erístics of !he 
landscape and make, with key informants' support, natural resourees' diagnostic in a 
representative place of the zone. 

6. If possible, take photos of the places considered of importance for the diagnostic and 
write down where they were taken and why (e.g., Picture 1 = secondary wood sprouting 
after bumings). 

7. At the end afthe traverse and the diagnostic, retum to the meeting place and appoint 
three people to prepare a presentation of the results, including lhe remarks on the work 
dynamics. 
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Exercise 3.1. Feedback on the Traverse and the Participative 
Diagnostic of Natural Resources in a Watershed 

Instructor Guidellnes 

Once the groups have presented results of tha practicals, stress the following points: 

1. The traverse is an intensive and dynamic practica!. During it, good communication 
with the key collaborators or informants is importan!. 

2. This communication may be encouragedwith direct questions during the traverse. 

3. Also you may stop in strategic places to observe, take photos, and ask about Ihe 
characteris!ics 01 the landscape. 

4. Only one or two of Ihe informants may presant explanations. Thus we suggesl you 
walk nex! to the people who are talking less and ¡nteraet more actively with them. 

5. During the traverse lots of infarmalian may be leamed and callected. The data must be 
accurately recorded, such as the placas where pictures and data were laken and the 
knowledge of key informanls gathered. 

3 - 12 parl.kipative Analysis of Natural Resources 



Partícipative ftfapping, Ana/ysJ$ and JIonitorlng of Nal1Jra/ Resources in a Water.lhed 

Blbliography 

Burpee CG, Turcios WR. 1997. Cuadro de indicadores de la calidad de suelo. Intemational 
Centerfor Tropical Agriculture (CIAT), Tegucigalpa, Honduras. 16 p. 

Dvorak KA, Jimenez P. 1997. Guía para el sondeo sobre recursos agrícolas en América 
Central. Intemational Center tor Tropical Agriculture (CIAT), Tegucigalpa, Honduras. 38 
p. 

Espinoza N, Vernooy R 1998. Las 15 microcuencas del río Calieo, San Dionisio, 
Matagalpa. Mapeo y análysis participativos de los recursos naturales. Intemational 
Center for Tropical Agriculture (CIAT), Managua, Nicaragua. 100 p. 

Geilfus F. 1997. Ochenta herramientas para el desarrollo participatívo. Prochalate
Instituto Interamericano de Cooperación para la Agricultura (!lCA), San Salvador, El 
Salvador. 208 p. 

López M, Rivas A. 1997. Algunas herramientas para caracterizar la situación 
agroecológica de una zona. Guía de estudio. De Campesino a Campesino Union 
Nacional de Agricultores y Ganaderos (UNAG), Managua, Nicaragua. 33 p. 

Ramakrihna B. 1997. Estrategia de extensión para el manejo integrado de cuencas 
hidrográficas: Conceptos yexperiencias. Instituto Interamericano de Cooperación para la 
Agricultura ("CA) Federal Ministry for Economic Cooperation and Development 
(BMZ)/German Agency for Technical Cooperation (GTZ) , San José, Costa Rica. 319 p. 

Wespi W, Unoa S, Weber G. 1996. Diagnostico rural participativo. Una guía metodológica 
basada en experiencias en Centroamérica. Programa de Agricultura Sostenible de 
Laderas en Centro América (PASOLAC) Sistema Mesoamericano de InformaCión sobre 
Agricultura Sostenible (SIMAS), Managua, Nicaragua. 85 p. 

Participative Analysis of Natural Resources 3 - 13 



Partlcipatlve Mappíng, AnalJltlís and Monítoríng of Natural Resources In a 'NatelShed 

Originals for Transparencies 

Participative Analysis of Natural Resources 3 - 14 



SECTION STRUCTURE 

Components I Subcomponents I 
Participative Guide I Traverse and r--

Analysis of Natural 
Resources Observations Points -

L-- Key I nformants 

Synthesis of State of 
Natural Resources 
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SECTION OBJECTIVE 

That participants be able to carry out an analysis 
of the natural resources of a watershed using a set 

of biophysical and socioeconomic components. 
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GUIDING QUESTIONS 

1. What are the mast important natural resources 
in the watershed? 

2. How can you tell the state of the natural 
resources in a watershed? 

3. What factors influence the present state 
of natural resources? 
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COMPONENTS THAT MAY BE TAKEN INTO 
ACCOUNT FOR NATURAL 

RESOURCE ANALYSIS 

Water 
Forest 
Crops 
Soils 
Animals 
Pastures 

Yields 
Limitations 
Advantages 
Conflicts 

Presence of 
organizations 
(NGOs) 

Projects 

Land Use 

Pmam- T- 3.4 



Section4 

Identifying and Monitoring Watersheds in the 
Process of Degradation 



Parttcipative Mapping, Analysis and JIonitoIing of Natural ResouTCelil in a Watwshed 

Section 4. Identifying and Monitoring Watersheds in the 
P·rocess of Degradation 

Page 

Sectíon Structure ................................................................................................. ..4-2 
Objective ................................................................................................................ .4-2 
Guíding Questions .................................................................................................. ..4-2 
Introduction ........................................................................................................... ..4-3 

4.1 Definition of GIS ........... ....... ..... ...•............................................................. .4-3 
4.1.1 UseofGIS .................................................................................................... ..4-3 
4.1.2 GIS components .......................................................................................... ..4-3 
4.2 Participative Mapping and GIS ....................................................................... 4-5 
4.2.1 Need lo integrate data to GIS .................................................................. .4-5 
4.2.2 GIS application at locallevel ..................................................................... 4-5 
4.2.3 Integrabon of participative maps lo GIS ....................................................... ..4-6 
4.2.4 Validation of participative maps ...................................................................... 4-6 
4.2.5 Usefulness of participative mappings in numencal formal .......... ............... 4-7 
4.3 Identifying Indicators of the Quality of Natural Resources ............................ ..4-9 
4.3.1 Elaboration of indicalors ............................................................................. 4-9 
4.3.2 Values of indicators ..................................................................................... 4-10 
4.4 Use of the Indicators and Interpretation of Results ..................................... .4-12 
4.4.1 Scoring system .................................. ..................................................... 4-12 
4.4.2 Graphíc presentatíon of scores ................................... : ........................... 4-12 
4.4.3 Nexlsteps .................................................................................................. 4-13 

Exercíse 4.1 .Integratíon of GIS Products in the Management 
Of a Small-Scale watershed .................................................................................. .4-14 
Exercise 4.2. Selecting Indicators ........................................................................... 4-27 

Bibliography ......................................................................................................... .4-34 
Oríginals for Transparencies .................................................................................. 4-35 

ldentifying and Monltoring Watershed in the Process of Degradatlon 4 - 1 



Partlcl/XItive Mappíng, Anll/ysls and Monitorlng af Natural Resau/"C8S in a WstfllShed 

Section Structure 

n Components, Scope, 
and Uses of a GIS 

Integration 

, 
Participative Application 

I 
Mapping 
and GIS Validation 

I Identifying 
! Critical Areas - Usefulness 

- Identifying 

i 
Indicators 

! Use of Indicators 
and Interpretation 

Objective 

./ To identify, using a list of indicators of natural resources' quality, the watersheds (or 
critical areas therein) in !he process of degradation. 

Guiding Questions 

1. How can you measure the condition or quality of natural resources in a small-scale 
watershed? 

2. How can you classify the different states or the quality of natural resources in a 
watershed? 

3. How can you compare the state of natural resources in the different walersheds found 
in a study area? 
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Introduction 

The exeeution of sections 1, 2, and 3 has generated a great deal 01 ¡nformation about the 
state of natural resources. In this final seetion we proeeed to: 

1. Map and analyze this information, using Geographíc Information Systems (GIS) as a 
tool,and 
2. Define indicators of the quality of natural resources that allow us to recognize zones in 
the process of degradation and to give recommendations about decís ion making for 
intervening. 

For both cases, there is insufficient space here to discuss GIS and índicators and analyze 
them in detail. 

4.1. Definilion 01 GIS 

Geographic information systems group togetOOr a set of principies, methods, information 
tools, and spatial referenee data used to collect, save, analyze, model, transform, and map 
information about land. The end purpose of these systems is to produce significant 
ínformatíon and facilitate decísíon making. They require the integration of other elements, 
such as, knowledge about cartography, geodesy, remote sensing, informatícs, agricultura, 
environment, and municipal management. 

4.4.1. UseofGIS 

The reasons for using GIS are numerous. AA overall reason for their use is the need to 
handle, !ocate, and íntegrate in a single context a large amount of data of different types and 
formats. 

This demand can be satisfied thanks to GIS, which offer traditional and sophisticated 
instruments of acquisition, analysis, and diffusion of spatial reference data. 

The end objective in using GIS in this way is to support all thosa people and ínstítutions 
involved in land managemant and decision making. For thesa purposes, GIS should allow 
the organization and analysis of pertinant information to answer problems of land use. 

4.1.2. GIScomponents 

Geographic Information Systems can be grouped into four large areas: data, human 
resources, technologies, and management procedures . 

• Data 

Data may be descriptive and geometric and may be used in different contexts such as land 
classificatíon, prioritization ofwork places, and too follow-up of previous decísions taken. 
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• Human resources 

For lhe elaboration of GIS several specialties should be gathered together, including 
ínfonnatícs and the collection of data and thematic areas about agriculture, the environment, 
and municipal management. 

• Technologies 

We refer especially to technologies regarding the collection, analysis, and diffusion of spatial 
reference data. The main melhods for collecting ¡hese data are surveying, Ihe elevation of 
global posilioning syslems (GPSs), the use of manual photo and slereoscopic inlerprelalion, 
oplical sweeping and veclorization, and remote sensing (Figure4.1.). 

Figure 4.1.tdentifying landscape elements on an orthophotomap. 

• Management Procedures 

Management procedures are essenlial for maintaining all information systems. The different 
processes involved are updating, standardization, and diffusion of data Frequently, 
technologies and data eclipse this facel of information syslems, bu! it is a mos! importan! 
process for its strategic, budgetary, and operational impacls. 
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4.2. Participative Mapping and GIS 

Objectives 

• To íntegrate partícípative mappings lo GIS, 
• To identify GIS characleristics at the locallevel. 

4.2.1. Need to integrate data to GIS 

Most projects working at local level generale strategíc knowledge that contributes to 
improving decísíon making, This knowledge can be obtained through studies of Ihe soil and 
water, maps of natural resources, socioeconomic analysis, and participative maps (or 
mappings), , VVhen this knowledge ís of a descriptive nature or of spatíal reference, its 
integration into a single database is essenlial for a wíde and complete vision oflhe work zone. 
Airo, such knowledge permits the analysis of the relalions between two, or among several, 
entilies of Ihe territory that are evolving al different levels (e.g., soils, water, health, and 
foreslry), 

4.2.2. GIS application at loeallevel 

80th al nalional and local level GIS are defined as seis of tools, both traditional and 
sophisticated, that permit !he acquisition, analysis, and diffusion of spatial reference data 
(Figure 4,2,), At locallevel, fewer GIS tools are available, but the activities carried out are the 
same, although Iheir degree of complexily is differenl. The characteristics of local GIS may 
be Ihefollowing: 

Most users of GIS utilize (do not produce) GIS results (in numerical formal or en 
papar) such as orthophotomaps, satellile images, spatial reference data, and data taken 
withaGPS, 

Users mainly produce descriptive data tha! habilually do nol have spatial referenca, 
The coUection of these data is mainly made through fieldwork that generales information 
about water, soils, forestry, and housing, To integrate these data to GIS, you must use a 
GPS, air photos, orthophotomaps, or any other map that may provide spatial reference, 

The access to technologies is different for all technicians, thus several information 
diffusíon methods should be available so that every user can have aecass to the data 
required, 

The integration of the data collected to GIS, as well as the updatíng of those available in 
numerical format, is made basícally through a GIS program, typa· ArcView" or"ldris¡", These 
programs are based on the capacity to introduce the geographíc dimension of a 
phenomenon. Other basic points of GIS programs are their functions of editing, processing, 
and analyzing ínformatíon, 
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Product diffusion can be carried out through: 

- Printed maps that may take the form of an atlas on paper or slides. 

- An atlas tha! regroups the maps available for the work zone. 

- Numerical data available on diskette or magnetic tape. 

- Numerical data available Ihrough Internet. 

Figure 4.2.Combination of geographic informalion inslrumellts. 

4.2.1. Integration of participative maps to GIS 

The inlegralion of participative maps lo GIS is managad with a program of this same system 
that has a digitalization module. Every program of participative mapping elaboraled on 
paper is digitized on a special table or on screen on Ihe basis of a coverage (e.g., 
hydrographic map, and orthophotomap) Iha! has spatial reference and permits its location 
through landscape elements. 

4.2.2. VaUdation of participative maps 

As previously explainad, the participative maps represent the perceptions tha! local 
ihformants have aboul Iheir living zonas. Thus, Ihe elements identified may possibly be 
locatad in a wrong form in the georeferenlial sense. 

The next step then is the validation and, if necessary, the correction of the elements 
contained in the participative maps. The GIS products available on the zone serve as a 
complement lo participative mapping, because they permit a validation ofthe location of the 
various components (streams, woods, roads) and, if necessary, permit a correction of the 
information presentad in the participative maps. Also, because of Ihe dynamic nature of the 
information contained in these maps, they musí be kept in numerical format to update and 
feedback the informalion and so have a more complete and updatad vision of the territory. 

The two main results to be presented to the community are the integral participative maps or 
mappings and the improved participative mappings in numerical formal. The first represent 
the participative mappings performed in each transect. The second are the results of an 
iterative process of validation . 
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This validation continuas until a GIS product is obtained that: 

• Integrates the elements identifíed by paople with a spatial refarence, 
• Corrects arrors of location of tha elaments identified by people, and 
• Permits a relation with other types of spatial reference data. 

4.2.1. Usefulness of participatlve mappings in numerical format 

Participative mappings allow us to obtain informatíon that no othertechnology, traditional or 
sophisticated, permits quantifying. That is, the percaption people have of Iheir living zona. 
Thís information is complemented with available information that generally describes a 
territory's social and biophysical state. 

Having the participative maps in numerical formal allows the updating of the information they 
contain, facilitating difftlsion, relating the maps with other information (topography, soils, land 
use), carrying out spatial analysis, and thus making better decisions (Figure 4,3,), 

Figure 4.3,A geographic information systems 
(GIS) product for a better knowledge of the environment. 

However, spatial analysis requires, among others, knowledge of pertinent information, the 
data seis with regard to their contents and accuracy, the relations exisling between 
entities and the objectives propased. 
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The main types of spatial analysis are: 

Adjacency: Two or several elements sharing a same border or common space 
(proximily). . 

. -. 

Connection: Two or several segments connecting with one another to form a 
defined entity (e.g., road or hydrographic nelViork). 

InclusionlExclusion: Part of an entity or a whole entily, contained within the limits of an 
entity/ any other entily located outside the limits of another entity. 

Superposition: Analysis of the relations between two or several entities of the territory, 
evolving at two different levels (e. g., soils, drainage, and forest). 

Modeling: Evolution of one or several phenomena with spatial reference according 
to different problematics. 

4 - 8 Identifying and Monitoring Watershed in the Process of Degradation 



Particfpative Mapping, Analyaia and IIonitoring of Nal1lm Resoun:es in a w..tenrhed 

4.3. Identifylng Indicators ofthe Quality ofNatural Resources 

Objective 

'" To define a sel of indicators and their respective values, taking as a basis the analysis of 
natural resources' state and quality. 

The information obtaíned through participative maps and diagnostícs is the main input tor 
defining watersheds or living microzones that are degrading or of critical areas whose state 
demands decision making by local inhabítants, representatives of institutions, or project and 
program managers operating in the zone or planning to initiate works therein. 

To facilitate the identífication of critical areas, a sel of indícators is elaborated of the qualíty of 
natural resources at watershed level, takíng as a basis Ihe results obtaíned in Ihe 
particípative mapping and analysis of all !he watersheds. 

An indicator is a value tha! serves to evaluate !he variables used in the analysis, Iherefore il 
should be measurable, understandable, applicable to watershed sea le, and be pertinent tor 
decisíon making al locallevel. F or every indicator, whelher ils measuremenl will be objective 
or subjective should be defined, and how il will be carried out. The degree of reliability of the 
measurements mus! also be clarified. 

4.3.1. Elaboration ofindicators 

It is important to find out if the defined indicators correspond to the needs and concems of the 
groups of inleres! existing in a zone. Differen! needs or concems may exist depending on 
gender, age, ethnicity, or social elass. If differences are identified, we recommend mediating 
wilh Ihe different groups to reach an agreement about the indicators, their measurement, and 
use. In this sen se, it is advisable to view the indicators as a result of a discussion process 
and, if necessary, negotiation. 

A set of indicators may be elaborated with the particípation of a small group of key 
collaborators. This set can be validated and revíewed in a workshop with the participatíon ot 
all collaborators and other inhabitants of the watersheds. An alternative ís to elaborate a first 
set of indicators without their participation and then validate and review it in a workshop or a 
series of workshops with their partícípation and that of some local inhabitants. 

To define índicators, analyze the díagnostics' results tor each component, particularly by 
subcomponents. The indicators are deduced from the set of results, that is, taking into 
account all the diagnostics Ihat have been completed. 
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The guíding questions for identífying an indieator are: 

Vllhat is the present state of the natural resouree? 
How can we identify if the resouree is improving or in process of degradation? 

Example: 

Component: water 

Subeomponent: water avaílability 
Indicator: water availability in Ihe dry season 

Subcomponent: water qua lit y 
Indicator: sources of pollution 

4.3.2. Valuesofindicators 

AII indicators must have a series of values lhat refleet quality parameters with the same scale 
and therefore permit their usa in a joint and eombined fashíon. It is also important to 
distinguísh the índícators Ihat only measure a background condition parmanent or out of 
human control such as the monlhly rainfall or the slope of a hillside, and indicators 
measuring a changeable or provisional conditíon. To use the indicators as a monítoring 
ínstrument you should take into account Ihal the most relevant are those measuríng 
changeable or transitory conditíons at short- or medium-!erm. This requires, in ils turn, Iha! 
these indieators' values be within reach and be desirable, acceptable or nol. 

We propose the use of the categorías poor, medium, and good to reflect quality measures. 
Consequently each indicator will have Ihree values that express a good, a medium, and a 
poor state. These categoríes need lo be described for each indicator in a clear, accurate, and 
exclusiveform. 

Examples of indicators with their respective values: 

a.Water 

Water availabílity in the dry season 
- In this season, all streams and springs dry up. 
- Streams and springs have Iittle water. 
- Streams do not dry up and water shortage does nol oceur. 

Sources of pollution: 
- Several sources of pollution affeet the whola community. 
- Only ona source of pollution affeets a part ofthe communíty. 
- No sources of pollution exis!. 
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• Fores! 

Forested Areas 
- The community has no forested areas. 
- A few forestad areas exis!. 
- The community has extensive forestad areas. 

Diversíty o( free species: 
- The zone has only a few trae species. 
- A greal variety of species exisls, but some of them are disappearing. 
- A great diversity of tree species exists. 

The lis! of indicators serves as a field tool for measuring and monitoring Ihe state of natural 
resources. Its purpose is to provide rural communilies with a simple and practical method for 
knowing the state of foresl, waler, soils, animals, pastures, and crops al a determinad 
momen!. II also allows Ihe observation and measurement of changes in the siete of thase 
resources over time. The lisl of indicators will give an approximation, or relative estimation, 
of the quality of natural resources. 

\Na suggest that you use the lisl at the small-scale walershed level, checking Ihe slate of the 
natural resources al a determined moment. If a watershad prasents different agroecological 
zones (e.g., a coffee-growing zone and a zone producing basic grains or devolad lo cattle 
raising) we recommend you use the list al Ihe level ofthe agroecological zone. 

Appendix 7.2. is an example of a lisl developed and usad in a sludy in Nicaragua. 
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4.3. Use of the Indicators and Interpretation of Results 

Objective 

,¡' To identify, with key informants' collaboration and using the list of indicators, small-scale 
watersheds or areas in the process of degradation. 

4.4.1. Scoring system 

As explained in the previous section, each indicator can be qualified by three categories 
(options). To interpret the categories obtained in a particular case you need to have available 
a systematic means that serves to organize and combine the indicators, draw conclusions on 
the present conditions of the ecosystem, and on the people interacting with it at watershed 
level. We suggest you score the quality categories (poor = 1 , medium = 2, and good = 3). 

If these scores are similarly applied for all the indicators, values should be used without 
weighing. Also, a weighing can be given to every indicator or group of indicators (e.g., those 
related with water) if this indicator or group of indicators is estimated to have a stronger role 
within the overall group. 

Adding all the scores, you can calculate the total of the state of resources at a determined 
momen!. This total reveals: 

a. The overall state of natural resources in an agroecological zone and in a watershed. If 
two or more agroecological zones exist, an average ofthe total score can be calculated or 
the score by zone adhered to and each zone considered individually. 

b. The overall state of resources in a watershed compared to the state of resources in 
anotherwatershed (in this case the same indicators should be used). 

c. Further, if the listis used consecutively (e.g., 6 months after the first measurement) you 
can estimate the difference in the total score, which will give an idea about the direction of 
resource management, either its improvement (highest score) or deterioration (Iowest 
score). 

The usefulness of this list can be compared with the functioning of a barometer. 

4.4.2. Graphic presentation of scores 

The total of the scores can be represented graphically, by components or by their total, to 
visualize the diagnostic results and the use of indicators. For example, for a watershed, time 
can be represented along the x-axis and the score along the y-axis. The figure may also 
indicate the ranges of total scores considered as poor, medium, and adequate state. 
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The ranges of total scores considered as critical can also be indicated because these renges 
are moving downwards, that is, eitherfrom adequate lo medium, or from medium to poor. 

Another alternative is to represen! the total of the scores of the modifiable indicators on the x
axis and those of the permanent indicators on the y-axis. This representation wíll help focus 
attention on those indicalors that could be modified in the short- or medium-term by means of 
sorne actions. 

4.4..3. Nextsteps 

As mentioned in the introduction of this section, identifying the critical areas is the final step of 
the methodological process of this Guide. However, it may also be the first step of a process 
of collective actions at watershed level that ineludes, tor example, aprocess ot eommunity 
organization and tests at landscape level to resolve problems affecting all ar mas! af the 
inhabitants. 

Here we refer in particular to two Guides af this series that facilitate the new steps leading 
towards collective action: 

1. Guide No. 4, Methodology for analyzing groups of interes! for collective management 
of natural resources in watersheds. 

2. Guide No. 9, Developing arganizative processes at local level for collective 
management af natural resaurces. 
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Particlpative Afapping, Ana/ysls ami Monltorfng of Natural Resources in a Watel3hed 

Exercise 4.1. Integration of GIS Products in the Management of a 
Small-Scale Watershed 

Objectives 

.¡' To identífy the characteristics of the walersheds represented in Ihe particípative 
mappings by means of GIS producls available in transparencies. 

To identify the two types of analysis that can be done with GIS products available on 
transparencies. 

Instructor's Guidelínes 

This exercise is carried out using the example of participative mapping of Ihe Calico River 
watershed thal identifies 14 smaller-scale walersheds within it. 

1. Before beginning, prepare a sheet of paper identifying Ihe zones (small-scale 
walersheds) that each group is lo characteríze and the seIs of transparencies needed 
(one for every three partícipants) using the modal maps shown in the VVork Sheets. You 
can also use maps of tha region wher~ participants are expected lo concentrate their 
altention. 

2. Divide participanls into groups of three and ask them to appoint a representative or 
narrator to present the exercise results in a plenary sessíon. 

3. Give each group a sel of transparencies. Ensure thal each set contains lhe six 
transparencles representing in this case dífferent GIS products of the Calico River 
watershed. 

Note: In every region or countrywhere this exercise is carried out, similar transparencies 
can be made avaílable representing a local area familiarto participants. 

4. Allow30minulesforlhework. 

5. Ask the narralor of each group lo make a presentation of the results in a plenary 
session. 

Necessary Resources 
For each group: 

• A set of transparencies (the originals of the six colored transparencies are on the 
altached VVork Sheet). 

• Two colored markers for transparencies. 
• A thick piece of card (250 g). 
• A white sheet of paper lo make the drawings on the transparencias e/ear. 

Estimated tima requi~: 1 hour 
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PIIrticlpatiWJ N/appIrIg, Ana/yslll ami IIcnitofing of Natural RfllSourr;es In a Wat18lll'hed 

Exercise 4.1. Integration of GIS Products in the Management of a 
Small-Scale Watershed 

Objectives 

v' To idantify tha characteristics of the watersheds represented in Ihe particípative 
mappings by means of GIS products available on transparencies. 

v' To identify the two types of analysís tha! can be done with GIS products available on 
transparencies. 

Instructions forthe Participants 

1. Following Ihe instructor's guidelines, form a group with two other participants. Appoint a 
narrator who will be in charge of presenting the exarcise results in a plenary session. 

2. Each group will receíve a package including a page !hat idantifies the areas lo be 
characterízed, acetates, a card, and pencils. 

3. Each group wrítes ¡he results on a transparency so Iha! Ihe narrator usíng an overhead 
projector can present them in the plenary session lo be held immadiately aftar this 
exercise. 
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• 
Exercise 4.1.1ntegration of GIS Products In the Management of a Small-Scale Watershed 
Work Sheet No. 1. 
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Exerclse 4.1.1ntegration of GIS Products in the Management of a Small-Scale Watershed 
Work Sheet No. 2 
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Exercise 4.1.1ntegration of GIS Products In the Management of a Small-Scale Watershed 
Work Sheet No. 3. 

Borderof 
Living Microzone 

IV 
Helght (meters) 

300- 500 
501 - 700 
701 ~ 900 

''. .' 901 ~ 1000 
/\/1001 - 1450 
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I Exerclse 4.1.1ntegratlon of GIS Products In the Management of a Small-Scale Watershed 
Work Sheet No. 4. 

Average farm 
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• 
Exerclse 4.1.1ntegratlon of GIS Products in the Management of a Small-Scale Watershed 
Work Sheet No. 5. 
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Exercise 4.1.1ntegration of GIS Products in the Management of a Small-Scale Watershed 
Work Sheet No. 6. 
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Participative Meppíng, Analysis aM IIonitottng of Natural Resources in a Wallnhad 

Exercise 4.1. Integration of GIS Products in the Management of a 
Small-Scale Watershed Work Sheet No. 7 

Description of Soil Classes (CRIES Project) 

1,AD-4: 
Order: Alfisols 
Subgroup: typíc tropudalf 
Slope phase: 30% 40% 
Characteristícs: old, clayey soils, relatívely poor in organíc matter. 

2,AE4: 
Order: Alfisols 
Subgroup: ultíc tropudalf 
Slope phase: 30% 40% 
Characteristics: old, clayey soils, relatively poor in organic matter, 

3,AE5: 
Order: Alfísols 
Subgroup: typic tropudalf 
Slope phase: 50% 75% 
Characteristics: old, clayey soils, relatively poor in organic matter. 

4. EC5: 
Order: Entisols 
Subgroup: typicustorments 
Slope phase: 50% 75% 
Characteristics: young sOíls, rich in alluvial deposits, generally sandy. 

5.ME4: 
Order. Molisols 
Subgroup: udic haplustols 
Slope phase: 30% 50% 
Characteristics: loamy texture, rich in organic matter, high fertility. 

6. Me5: 
Order. Molisols 
Subgroup: udic haplustols 
Slope phase: 50% 75% 
Characteristics: loamy texture, rieh in organic maller, high fertility. 

7. Mh5: 
Order: Molisols 
Subgroup: udic arglustols 
Slope phase: 30% 50% 
Characteristics: loamy texture, rieh in organic matter, high fertility. 
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Pal'ticipatfve Mapping, Analy$i$ lUId Monítoríng of Natural Resl>urc. in a Watelshed 

4 
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Figure 1.Potentialland use. 
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Participative Mapping, Ana/ytl/s 4IId Monitorlng o, Natural Rel 

! Symbol 

A 

Key to Interpretation of Potential Land Use 
Agroecological Map 1 :250,000 

Clanes of Land Use 

Potentíal Agricultural Use 
Land suítable tor annual crops (basic grains, potato, linseed, manzanilla, 
cold-cfimale vegelables), semiperennial (sugar cane, pineapple, banana); I 
perennial (cottee, c~rus, cocoa); livestock: meat andlor milk, andlor forest : 
productíon. In soils wílh slopes < 15%, aOO high-alt~de eHmatíc conditions I 

___ ... ~+-",a ... n<I . ."'Íthout ~ot dry spell (700 -1000 m). __ ~m , 

Lands suitable for annual crops (cotton, soybean, sesame, peanut, maize, 
sorghum, rice; semiperenniaf (sugar cane, Musaceae); perennial (citrus 

A-1 

ha % 

176,860 I 1.5 

I i 

"-3-S-9,-13-Sr 3~ 
I I 

and fruit); tivestock tor meat and/or tores! productíon. In soils wíth slopes ,'.' 
__ o ,<15%,_hot ctimate, and deflned mifddryspeU>::~ __ '~------I--c--=...,--t- ~ 

I Lands for yeany crops (sorghum, sesame, pasturas), perannial, cashaw, ! 291,770 2.4 ! 
: lamarind; fattening ivestock; forestry tor energy suppiy. Soils < 15%, I 
¡ under condmons ot warm climate wíth dry spell from mild to savere 
« SOO m). 

A-2 , , 

S53'42SH 

: ! 

Lands suitable for perannial crops of wooded haMat (coffee, cardamom, 
A - 3 citrus and other fruit}; livestock tor meat and/or mill<, and/or fores! 

: production. In soils wíth a slope of 15%-30%, propertíes of high and 
¡ rnedium humid tropies 

, Total Potential Agric::'U:';:lt;::.u..craC:;I:':Us~e'------------------t--::1-;,3:-:8:-;1-:,1;-:9:::-0: e--:1:-::1-:.4:-1: 

Potential Livestock 679,125 5.1 I 
P Intensive grazing; rice, sugar cane and melon with irrigation in soils with 

slopes < 5~Jvertic venisols) under any climatic cooomon ... ~ __ .. ~_. +"-~.:-::-c+--=--".-' 
. ¡ Extensive gra2ing on superficial soils, rocky on the surfaee andlor on the 

! '-1 I ,,",,000, '"",M "." ...... " 00 .. " .. " .. ~"', ",d" '"Y 
climatíc condition. r-m 

Lands suitable for extensive livestock rearing wilh forest-grazmg 

I 
p - 2 : management andJor fores! res!oration, in sons wíth slopes af 15% - 30% 

¡ (60% pastures and 40% foresl), in conditions of dry, medium, and low 
I Ir . 
: optcs... .. ___ ___ --:------1~=::_::_::;-¡_'7C::-i 
I Lands suitable for extensive livestock rearing with torest-grazing 

P - 3 'management andlor lorest restoration, in soils wíth slopes 01 1S% - 30% 
i (60% pastures and 40% forest), in conditions of high, medium, and low 
, hurrid tropíes. 

I Lands suitable for extensive livestock rearing with torest-grazing ... 
P - 4 i management andlor forest restoration, in soils with slopes of lS% - 30% 

~ (60% pastures and 40% fores!), in conditions 01 high, medium, and low 
: hurrid tropíes. 

r-- I Lands for highly extensive livestock rearing with forest-grazing 
P - 5 i management, in soils wíth slopes less than 15%, superficial andJor roeky, 

; under any climatic condition. 

290,825 2.4 

01 

, 

0.0 I 

i I 
O' 

.... iil 
0.0 I 

.. J 
i P - 6 I Lands far extensive tivestock rearing, in soils wíth problems 01 salinily and 

. under aoy clima!ic condition, .. ---~-c-::=-==-l-=-=--
1 Total Potential Lívest.:..:o..;:c"'k____________________ ! 1,057,ti85 i 8.7 
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Participa/ive Mapping, Ana/ysis ami NIonitotlng of Natural Resoul'CM in a WatlenJhed 

Key to Interpretation of Potential Land Use Agroecological Map 1 :250,000. Contlnued. 

f--'SOL"'m ... bo=l--+-p=o~te'-n-tilifFo~re~s~t -~ <:~~s~se_s_of_lan~_u_se __ __ m~+-__ ha_. _+O'Lj 
Lands suitable ror forest production andlor extensive livestock with 1,951,355! 16.1 I 

ASP 
agriculture/forestlgrazing managernent (agricultural border); in soils 
with slopes <15%, in association with adequate pastures, 
semiperennial andlor perennial crops (cocoa, rubber, oil palm, 

· serniperennial citrus, vanilla and Musaceae; typical of hurnid 
¡ trapies). 

1,278,360, 10.5 ¡ Lands suitable ror rores! production andlor extensive lives!ock with 
, rorestlgrazing managernent, in soils with slopes < 15%, with 

SP -1 'obstructed acid drainage, lypical of low humid tropies (40% 
• pastures and 60% forest). 

220,190 i 
SP - 2 rorestlgrazing management, in sois with slopes <5%, acidic and ~

• Lands suitable ror forest production andlor exte. nsive livestock with 18
1 

_ .. ___ lypical o~!ow humid tropies (40% pastures and 60% forest). . ..... . I 

17.1l Lands suitable ror fores! production (dry fores!), in soils with slopes I 

• of30% - 50%, under conditions ot rnedium and I .. ow dry tropies. I 

'1' Lands suitable for forest production (hurnid forest), in soils with ····I .. ----=962=:-,=c2SO=-li 
, slopes of 30% - 50%; under conditions of Iow hurnid tropies andlor 

2,071,135, , Fs 

7.9 ' 
Fh 

: rnedium and low dry tropies. i 
F-1 Conifer-produclng fores! (pine rorest), with slopes <30%, in 315,080 j 2.6 ! 

condil~on~()fwarm humd subtropics. . ........ _~. ~ .. __ ---l. ... __ 
Lands suitable ror biodiverslty protection, in conditions of raintorest 425,405 ! 3.8 , 

! (>~OOO rnmiyear). I 
;-------+, Lands suilable ror protecting hydrographic watersheds and wild life, 240,260. 2,0 , 

F - 35 • in soils with slopes >50% in condftions of medium and low dry , 
;--____ -+¡~rr~o~c·re~ .. ____________________________________ +-~~~~I--~' 

Lands suitable for protecting hydrographíc watersheds and wild lite, 1,089.705 : 9.0 I 
I F - 3h in soils with slopes >50% In conditions of high, medíum, and low 

h-ótifPoten~~~!:::'cs. MedlulTl¡jnd low dry perlod._ ··-----:--1 •.. 8,553,740 I 42.0 1, 
i Areas of Wildlife ConservaUon ' 

AC Humd Allantle coasl (shrimps, tradltíonal fishing); Pacific estuaries , 1,149,850 'l' 9.5 • 
and mengrove swamps (salt industries and shrimp farming); 
volcanic lavas and eones ecotourism i 

. Total Areas 01 ConservaUon 1,149,850 i 9.5 i 

. Grand Total 12,141,650 1100.0 I 
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PlIf1JcIpatlve Mapping, Ana/ysm lIIId Mon/torlng of Nlllural Reaourcu In 11 WllIIIt:IIhad 

Exercise 4.1. Feedback on Integration of GIS Products in the 
Management of a Small-Scale Watershed 

Instructors Guidelines 

After each narrator presents the results ofhis group, the instructor: 

1. Presents own results. 

2. Emphasizes participants' results and remarks in the sense of identifying concepts dealt 
with in the theory. 

3. Invites participants lo answerthe following question: 

Ofwhat use are the dífferent GIS products in watershed management? 

4. Once the feedback information session has finished, the instructor collecls the 
transparencies used in Exercise 4.1. and puts them into an envelope to keep them for 
later use in future workshops. 

4 - 26 ldentlfylng and Monitorlng Watershed in the Process of Degradation _j;;; 



PtlrtlclpMive Mapplng, Anlllysls 3nd Monitoring of NatlJriH Resources in a watetshed 

Exercise 4.2. Selecting Indicators 

Objectlve 

~ To define a list of indicators of natural resources' quality, taking as a basis the watersheds' 
diagnostics. 

Instructor's Guidelines 

This exercise is carried out taking as an example a case study of a research project carried 
out in Matagalpa Department, Nicaragua, and presented on the altached Work Sheet. The 
study includes the results of three diagnostics of watersheds. 

1. Before beginníng be sure to have enough copies of the diagnostics results (case study) 
foreach group . 

. 2. Divide participants into groups of five and ask them to appoint a representative 
(narrator) to presen! the exercise results in a plenary session. 

3. Give each group copies of the diagnostics' results with which the exercise will be 
carned out. 

4. Each group will work with !he diagnostics' results corresponding to two components. 
For example, the fírst group is assigned!he components of water and forest, the second 
group is assigned the components of crops and wild animals, and so on. 

5. Ask the participants to define, with the support of the case study, a series of indicators 
ofthe quality of natural resources with their respective values. 

6. Ask each group of participants to explain how the indicators will be measured in the 
field. 

7. Allow about 45 minutes tor the definition of indiC8tors and their respective values. 

8. Ask the narralor of each group to give a presentation and commentary of the work 
carned out in a plenary session. 

Resources needed 

• Case study (sea Worksheet for this exercise) 
• A flip chart fer each group 
• Markers 

Estimated time requíred: 1 hour 
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PanlcJpative lIappltlg, Analysis aOO IICtútoring of NalUtal Resourca in a Watatshed 

Exercise 4.2. Selecting Indicators 

Objective 

./ To define a lisl of indícalors of natural resources' quality, taking as a basis the watersheds' 
diagnostics. 

Instructíons for the Partícipants 

1. Following the instructor s guidelines, form groups of five. Appoint a narratorwho will be 
in charge of presentíng the exercíse results in a plenary session. 

2. Each group will receive a copy of the case study tor each participan! (three results of 
the diagnostic on a watershed). 

3. Your task is lo define a seríes of indicators and their respective values according to the 
results of a real case study taken from a research project locatad in Matagalpa, 
Nicaragua. The case study includes Ihe data of three participative diagnostics on the 
natural resources carried out in three watersheds. 

4. Each group will work with only two components of each diagnostico Forexample, water 
and forest, crops and wild animals, etc. 

5. For each definad indicator you should mention if ils measure is objective or subjective 
and how the measure will be taken in the field. 

6. The narrator of each group will present the results and remarks about the work in a 
plenary session. 

7. Each group has 45 minutes to carry out Ihe exercise. 
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Particlpative IIIapplng, AnaIysis anrJ IIIonitoting of Natural Rasoul'CelJ In a Wafwshed 

Exercise 4.2. Selecting Indicators Work Sheet No. 1. 

Susulf watershed 

Height: 600 - 1000 m. 

Component UpperArea 

Water Three maln water sources suppJy the drinkíng water servlce for the three sectors 
of $usull, the communlty of El Zapote, and El Jlcaro No. 1. 111ere is a maln 
stream (SusulO, and oIher streams of lesser lIow that dry up in the dry season. 
The water of these streams is usad for coffee w_hing, drinking troughs for 
Ivestock, and oIher domestic needs. At. present, lhe Susuli project presents 
supply problems because the level or lIow has dropped (sources' capacíty). 
Users pay C$1.00 monthly per family. This project was created between 1970 
and 1982. The water is of good quality and !astas good. 

Forast Some forestad areas serve as shade tor coffae crops. Forest has been cut lo be 
replaced by coftee. 111e zone bordering with Ihe communities of El Chile, Pueblo 
Viejo, and Wibuse are the mast forestad. Sorne reforastation projects are 
beginning to be implementad. Firewood is available. Treas of avocado, 
cinnamon, mico avocado, guava, dtrus, ojoche, papayón, arenilla, majagua, and 
mountain guava prevail, among olhers. 

Crops • Coftee (var. Caturra and Catimor). 

• Cltrus. 

• Musaceae. 

• Some vegetablas. 

Umitations • Zone nol suitable for crops of basic grains, because ofthe unfavorable 
temperaturas and the slopa ofthe land. 

• Pests in coftee crops. 

• Bad condition of access roads. 

• 'De$pales' (pruning) for coffee sowing. 

Advantages • Fertile soils. 

• Balter quality production. 
, . A cooler, more rainY zone. 

Yields Colfee: 30 qqlrnz·. Yields are estimated lo have decreasad a little in the last tew 
years. 

Animals Few animals of Brahman and Pardo Zuizo breeds, very few familias have horses 
and lesser species. 111ere are wild animals such as howler monkeys, cusucos, 
squirrels, toxas, guardio/as, wildcalS, and rabbits. Most families have chickens 
and pigs. 

Pasturas The native pastures are Jaraguá, zacate estrella. The area with pasturas in this 
zone is raducad and mismanaged. 

Organizations and Proyecto de DesarroDo de San Dionisio (PRODESA), UNICAFE-MAX, 
Projects Organización de Desarrollo Sostenible Agrícola (ODESAR), Community Action 

Plans (CAPs), school sponsorship. 
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Parlicípative Mapping, Ana/ysill lUId Monitorlng of Naturill Resources in a Watwshad 

Susuli watershed. Continuad. 

¡ Componen! 

• Conflicts 

Water 

Forest 

! 

Crops 

Umitations 

, Advanlages 

Yields 
• (qqlmz"} 
! 

I Animals 

UpperArea 

Water resource problems because ot the supplying capacity 01 ¡he water source 
ror Ihe community of El Jfcaro. 
Derorestation in areas near ¡he sources. 

No natural water sourees existo Thís zona is supplied with a drinking water 
service of goOO quaüty by Ihe eommunity in the upper reaches. Water from 
streams is of poor qualíty and does not taste goOO. The Susulf slream is used tor 
animals aOO recraation, aOO for soma domastic uses. 

Small areas or remains of dlspersed traes are usad for extracting firewood, which 
is searee, Tha area has no reforestation projects; the advance oflhe agricultural 
border has been notable. Trees of guácimo. jullocuebo. muíleco, guanacaste , 
carao, jlcaro. mango, tamarind, guava, chilamate. mamón. cenizaro, madero 
negro, sarguayán, matapalo, cedar, and pochotes (the two lest in danger 01 
extinction) prevaR 

Maize (NB-6, white hybrid), beans (DOR), sorghum, rice, vegetables, The native 
varietles have disappeared. Intensive use of agrochemieals. 

• Poor qualíty 015011. 
• Lack of eredit. 

• Lack of water. 
! • Lack of land, drought 
¡. Pes!s. 

¡ Zone accessible Ior trading of produclion and of modera!e reRef, which facilitates 
• farm work. 

• 5 years 190 
• Maize: 45 
• Beans: 25 

Al present 
20-30 
15-18 

In Ihe upper area. cattle 01 Brahman and Pardo Suizo breeds are used ror double 
· purpose, The milk produced is mostly sold out 01 the community On San Ramón}. 
I The major producer owns 50 anlmals. Mes! tamiUes have chickens and a few 
• familes have pigs lo improve their incomes. A few wild ereatures exis! such as 

'-______ -+-1 ra~bbits, squirrels, cusucos,mapachines, foxes, snakes, aOO toad¡¡¡. 

, Pasture ¡Estrella and Jaraguá. The areas of paslure are in bad state (mismanagement) 
• Uttle use 01 cut!ing paslure. 

r----------+~------~-------------------------------
Conflicts 

Organizations and 
Projects 

None. 

Cooperative lor American Remittances Everywhere (CARE), Ministerio de Acción 
Social (MAS), Proyecto de Desarrollo de San Dionisio (PRODESSA), Union de 
Campesinos Organizados de San Dionisia (UCOSD), INCAFE, CAPs, school 
sponsorshlps. 

a. '1'1: quintats (100 kg); mz: manzanas (80 m'}. 
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Participlltiv. Mapping, AnIl/ysiS and Monitoring of Natural RasOUfCas in tí Wat_hed 

Exercise 4.2. Selecting Indicators Work Sheet No. 2. 

El Jícaro No. 2 watershed 

Height: 420 500 m. 

Components Ana!Isis 

Water There is only one stream wnh two tributaries that disappear in the dry season. Jt 
belongs to the community of upper Susulí. Sorne famiDes use water for domestic 
consumption. Two artesian wells have wa!erthroughout the year. The network of 
drinking water service that comes from upper Susulf benefits only a part of!he 
commmity (20 familias). Water aupply or its rastriction la unequal. About 20 years 
ago there was water in the stream and all the community benefited from il. Water 
quality is medium. Sometimes drinking water cornes with some sedimento 

Forest A narrow strip of forest runs beside the stream In the rest of the area only small 
pa!ches of dispersad traes and bushes are observad. A vary dense foras! existed 
30 yeara ago. As !he agricultural border (basic grains and livestock) movas 
forward, the forest is disappearing. A few families are reloresting with introducad 
trees; comman ones are: aripin, mahogany, melina, eucalyptus, coffee, and fruit 
trees such as avocado, mango, and eitrus. The limber-yielding trees are: madero 

, negro, cen/zara, guanacaste, jiñocuabo, laurel, gUaYa montero, madroño, 
. míliguíste, coyote, zapate, ojocheo jobo, huevo de burro. Trees sueh as cedar 
and pochcte are disappearing. Firewood is scarea. 

Crops Beans: varo DOR (naw variety introducad 2 yeara ago); Honduras (inlroduced 10 
years ago); Canadian (6 yeara ago). Maize: H-5, NB-6. MiDet White Letler (new 

: variety) and big millet (traditional variety). Pineapple, Musaceae, and cassava for 
I home consumption. 

Limitatlons I Lack 01 land for cultivatlon and for cradit. Sorne zonas have soils of low fertility. 
High production costs. Difficulties in getting seed. Sorne plots wilhout wiOObreaks 

i in the upper areas. 

Advantages Good eropa in the lower zone. 
Easy access tor sale of products. 

Yields 10 yeara ago: Maize" 60, bean: 8, millet" 60. 
(qqlmz)' Al present: Maize " 20-30, bean: 3, mille! " 20. 

Animals There are few cattle, the prevailing breads are: Holstein aOO Pardo Suizo. Milk is 
sold lo cheese industries of San Ramón. Cattle graze in another eommunity. 
Mosl families keep lesser species (poultry). Very few families raise pigs. Mast 
famiües have chiekens. Among!he wild animals howler monkeys (congo), 
squirrels, rabbits, and parrots are frequentiy observed. 

Pastures Pastures are in very poor state, overgra:zing being observad. Exlsting pastures: 
Jaraguá and Talwan. 

Conflícts Wi!h !he community of Susulf ror the water source. Currentiy the documents of the 
ownershlp ofthis source are being registered. There are problerns because 01 
wood felling by the community of Susull. 

a.qq .. quintals (100 kg); mz .. manzanas (80 ni). 
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Exercise 4.2. Selécting Indicators Work Sheet No. 3. 

Los Limones watershed 

Height: 400-700 m. 

; los limones Analysis 
Water There is a drínking water syslem. Three proJecIs supply the lower parts ofthe 

community. Famifias living in !he upper areas are suppliad from _lis. There 
are !hree Drínklng Water Committeas; monthly each family pays C$2 far 
maintenance. Also, there are three rnain streams, two flow into the Viejo River 
and the O!her inlo the Calico River, but only one has water in the dry season. 
Water quaüty is good and chloríne is applied monthly. In the upper areas, 
cattle drínk water from strearns and wells. In the dry season water is always 

: available. Water lar the proiect comes fromthe eommunity. 
Forest A few forested areas exist, mostly on La Suana hUI. Foras! has been seríously 

i affected by felling lor wood extrection. There are treas of madero nafTa, 

I 
cenizaro, carao,jiflocuabo. In Ihe higher areas are cedar, pochote, and 
avocado. l.ittIe timber is available far construction. Firewood is searee and 
there are no reforastation projects. 

Crops Beans, maize, millet, rice, cassava, coffee, quequisque, and citrus. 
Limitations Lack of land, and some famiDas exploit lands when leasing. Lack of credit 

and presence 01 pasts. Labor is highly expensive. Lengthy droughts. Soil has 
become degradad. Traditionally only rnaize or beans are scwn and crops are 
nO! mlatad. r. 

AdYantagas Traditionat sowing lowers production oosts. Crops are lor home consumption; 
mast familias do nol haye to buy basic grains. 

i Yields ! 5 years ago: Maize" 60-70, beaos" 32. 
(qqtmz)· _____ -t:A:;.I"'p'-'ras=ent:.:::..:: M=ai:=ze::-:-=...:5:.:0...:-3:.;0:,:; ...:be=a:::ns=-"~2.;.4-_1:..::0~. _.,-..,.-,_ -:-c::---=----...j 
Animals There are about 80 head of cattle 01 Brahman, Holstein, and Pardo Suizo 

breeds. Milk is sold in Esquipulas. Most families haye horsas for their 
transportation. Among wild animals are deer, rabbits, wildcat, howler monkey 
(congo), squirreis, garrobos, chameleons, snakes, and guardo/as. Wild bírds 
arescaree. 

Pasturas 

, Conlticts 

Organizations 
Projects 

They are in medium condition; eutling pasture is scaree. In some zones 
, asturas are rtisman ed Ctacota/es'. 
Taking of land 1í'om the cooperatives by the rasistance (1994). Drlnking water 

• does nol reach the lower zone. 
CAPs: Running water Cornmittees. The Indigenous Association of Malagalpa. 
CEPAD: Conservation of soils, training on organic agricultura, support lo 
children's dining room. UCOSD: Credit for basic graios, farm Improvement, 
eolfee, storage bank of basic grains. Land Bank. 

b.qq = quinlals (100 kg); fOZ = manzanas (80 m'). 
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Exercise 4.2. Feedback Information on Selecting Indicators 

Instructor's Guidelines 

After narrators have presented the results and remarks of the exercise, the instructor 

1. Shows on transparencies and explains to participan!s how to choose indicators and 
their respective values. Take, for example, the component 'local organization', with three 
indícators selected and theír scores (Use transparency Pmam T.4.5). 

2. Stress the participants' remarks about measuring indicators, their applicability al 
walershed scale, and their relevance tor decísion making at locallevel. 

3. Invite participan!s to verify if the measuremen! of every indicator will be carried out 
objectively or subjectívely. Likewíse, the values of every indicatormay be: 

- Representing measures of quality, in which case the same scale is used therefore 
permitting ils jointand combined use. 

- Measuring a background condition (permanent or out of human control). or a variable 
orlemporary condition. 
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Originals tor Transparencies 

'lti_ ldentifying and Monitoring Watershed in the Process of Degradation 4 - 35 



Identifying 
Critical Areas 

SECTION STRUCTURE 

--
Components, Scope. 

and Uses of a GIS 
~ 

~ 

i Participative ¡ 
¡ Mapping 

I and GIS 

_.-

Identifying 
Indicators 

,..-" 

Use of Indicators 
and Interpretation 

Integration 

Application I 
Validation 

Usefulness 
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SECTION OBJECTIVE 

ldentify, using atable of indicators of natural 
resources' quality, the watersheds (or critical 
areas therein) in the process of degradation. 

Pmam- T-4,2 



GUIDING QUESTIONS 

1. How can you measure the condition or quality of 
natural resources in a small-scale watershed? 

2. How can you classify the different states 
or the quality of natural resources in a watershed? 

3. How can you compare the state of natural 
resources in the different watersheds found in a 
studyarea? 

Pmam- T-4.3 



Use of Indicators 

Natural resource 

monitoring 
over time 

Comparing the 
state of natural 
resources over 
the space 

Pmam- T-4.4 



INDICATORS OF LOCAL ORGANIZATIONS 

Degrees of Action: 

• No community groups are carring out 
conservation practices for natural resources 

• Only a small group of people or families 
in the watershed are carring out conservation 
practices. 

• Most families or people in the watershed are 
carring out activities for the conservation 
of natural resources. 

Pmam- T-4.5 






