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Preparation of Watershed
Development Plan

> Includes:

(A) identification of watershed problems and setting
up of objectives and priorities based on various
surveys and base line data of the watershed

(B) formulation of proposed development and
management plan



(A) Steps and Inventories for ldentification of
Problems and Setting up of objectives

1. Quick identification of watershed problems:

-requires collection of first-hand information on the nature

and extent of:

(a) physical problems (eg. steep slopes, bad lands, slide-prone
soils, weak geologic formation etc.)

(b) resource use problems (eg. shifting cultivation, fire, forest
destruction, overgrazing, poor road and infrastructural

facilities)

(¢) end problems (eg. soil erosion, landslides, floods, heavy

sedimentation, droughts, water quality)

(d) socio-economic problems and other obstacles in carrying
out watershed work (land tenure, poverty, lack of educat-
tion, low acceptance of innovations, seasonal shortage of
labour etc.).



(A) Steps and Inventories for Identification of
Problems and Setting up of objectives

2. Determining main objectives and priorities:
- set up development objectives based on the problems and
management possibilities

- select priority (critical) sub-w/s for development first

3. Detailed surveys, maps and data collection:
Topographic survey map; soil survey and land capability
survey map; present land use map based on actual field
survey or remote sensing data; an erosion and site
degradation map, collection of available hydro-meteorological
data, socio-economic survey, collection of information on
infrastructural facilities, and any other information useful for
planning the development works



(B) Components of Proposed Watershed
Development and Management Plan

< A comprehensive W/S development and
management plan, formulated based on surveys
and data, should include following components:

» Foundation: Land & water development (i.e. soil & water
conservation measures)

» Superstructure:  Sustainable  production  system

(agriculture, forestry, grasslands, horticulture, animal
husbandry, others)

» Bio-industrial component: Processing industries for
value addition, employment & enhanced income

» Infrastructure: Roads, markets, transport,
communication, power etc.



(B) Components of Proposed Watershed

Development and Management Plan

» Organizational facility & People’s institutions: a
multidisciplinary organizational structure at national, state &
district level; and Watershed Cooperatives, Associations,
Panchayat Raj bodies, and NGOs at local level for
implementation of programme

» Project costs and financial plan: cost of bench mark
survey, planning, implementation (works), staff, training,
research, monitoring & evaluation, building, vehicles, stores,
maintenance of works, & their phasing over project duration

» Financial Plan: sources of finance, budget financed &

credit financed items, mode of spending, rate of subsidies,
recoveries etc.

» Benefit-cost analysis: analysis on short & long term basis

» Monitoring & evaluation: A built-in system of multi-
point M&E e.g. gauging st. for hydrology/sediment monitoring



Monitoring & Evaluation of Watershed
Management Projects

» M&E essential ingredients of project planning & management

» Monitoring is the process of observing, measuring and
reporting objectively on the benefits that appear during a
project's life span

» Monitoring to be done at frequent intervals (m/qtr/a) to allow
project activities to be adjusted as they go along

Project Achievement Monitoring Involves:

» defining the objectives of monitoring and evaluation system

» designing a programme to monitor achievements (i.e. selection
of indicators to be monitored, location, methods & frequency
of observations, & information processing/reporting procedure

» organizing, motivating and training people to obtain, convey
and use the information



Monitoring & Evaluation of Watershed
Management Projects

» Evaluation is the process which seeks to analyse and make
sense of the data compiled through monitoring
> Project achievement evaluation involves determining project

benefits & identifying the reasons why (problems, constraints,
impediments) a project may have failed to meet its targets

»> Evaluation takes place as the project advances, providing
feedback to allow us to take steps to remedy the shortcomings
or departures from the original project plan

Project evaluation enables us to:

» quantify project benefits by comparing the "with" and
"without'" project situations

> analyse the cause and effect relationship between the remedial
measures and the short, medium and long-term benefits



Basic Types of M&E Systems

(a) In terms of their objective

» Validation evaluation: This involves gathering
information to evaluate the assumptions used In project
formulation

» [Effectiveness evaluation: We measure the progress
toward the stated physical and financial goals

» Achievement evaluation: Here we seek to monitor and
evaluate the changes in the population's living standards
and in hydrologic and environmental conditions brought
about by the project



Basic Types of M&E Systems

(b) In terms of community participation

» Traditional approach: evaluation is done mainly
by the project's technical statt

» Participatory approach: local people are actively
involved in the design of monitoring system and in
the processing, analysis and evaluation of the data
obtained



Basic Types of M&E Systems

(¢c) In terms of stage at which monitoring is conducted

» Baseline monitoring and evaluation: gives benchmark
data on indicators; useful to determine the changes that occurr
with project ( physical, biological, economic & social variables)

» Intermediate or ongoing evaluation: it is done periodically
to check effectiveness of each individual activity or treatment
and the project as a whole, and to measure the short and
medium term benefits

» Terminal evaluation: done at end of project's economic life
to document efficiency of project implementation; the accuracy
of project estimates and the medium and long-term benefits

» Post-terminal evaluations: it is done 5/10/ 15 years after the
project has been formally terminated to document all the
project accomplishments, especially the long-term ones



Basic Types of M&E Systems

(d) In terms of the location of observations

» On the slopes: we measure the environmental, economic
and social accomplishments on the hillsides and in the
valleys

» At the watershed outlet: it seeks to measure hydrologic
and economic benefits such as water yield, runoff quality
and water regime at the outlet / a point of particular interest
in the main channel



Basic Types of M&E Systems

(¢) In terms of the area covered by the
monitoring and evaluation system

M&E system may be applied to:

>
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estates or farms;
communities or Conservation Committees;
micro-watersheds or watersheds;

an entire state, province or country



Desighing a Watershed Management
Monitoring System

Designing of a monitoring system must actively involve
all project staff, community and representatives of
institutions and enterprises interested in watershed
management

Monitoring system should be developed through
meetings or workshops with the people concerned

Appropriate training must be provided to the staff
responsible for gathering, processing, storing and
disseminating the field data

Monitoring system being an expensive project
component, it should be designed with care with
guidelines defined in clearly



Desighing a Watershed Management
Monitoring System (conid...)

A monitoring system should be able to answer
nine key questions:

What do we want to achieve? (define objectives of M&E
system)

Which indicators/indices do we measure? (select indicators
corresponding to treatments/ and objectives of project)

Where do we monitor indicators? (select observation
locations)

Which methods/tools and what precision do we require?
(select the monitoring methods)

How often and for how long do we monitor? (select
monitoring frequency)



Desighing a Watershed Management
Monitoring System (contd...)

»  Who monitors? (select the monitoring staff or institution)

» How do we process the information? (determine the data
processing and analysis method)

» How do we convey the information? (determine how
information will be conveyed)

» How much will the system cost? (determine the cost of
designing and implementing the system)

In defining objectives of M&E system, seek the
opinions of all the people involved in the project
(i.e. farmers, female extension agents, experts,
engineers, laboratory staff, representatives of
institutions and enterprises, etc.)



Selecting Indicators

variables that are to be monitored at regular intervals
during course of project must meet 2 basic conditions:

- objectively verifiable; and
- directly linked to the achievements

indicators should enable to quantity achievements or
benefits to show that we are moving toward the objectives

They should reflect progress toward short, medium or long
term benefits

As a guide, indicators can be divided into seven broad
groups: (i) Institutional development indicators, (i)
Economic & social indicators, (iii) Essential services
indicators, (iv) Natural resource use indicators, (V)
Environmental improvement indicators, (vi) Water
improvement indicators, (vii) Indicators of decreasing
downstream economic damage

Some of the indicators are measured only in the short-term,
some in the medium-term, and others in the long-term



Selecting Monitoring/Sampling Sites

»> Indicators monitored on slopes or hillsides:

- quantify the socio-economic and environmental
achievements associated with improved
productivity and incomes, reduced erosion and
surface runoff

- are monitored on farms and in communities

> Indicators monitored in flow channels:

- quantify the hydrologic benefits associated with
water yield, runoff quality, water regime and
sediment delivery
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Monitoring Tools

Most frequently used tools to quantify changes in
indicator values over time are:

Semi-structured interviews

Community workshops to evaluate accomplishments and
the adoption of conservation practices

Observation and measuring of some elements that are
easily identifiable in the field

Ground photographs and videos (before and after
treatment)

Remote sensing and GIS mapping
Hydrometeorological measurements
Bathymetry

Information & data collected by other institutions
&deptts.

A combination of techniques



Monitoring Frequency and Duration

>

>
>

Frequency for monitoring indicators may be hourly, daily,
monthly, quarterly or annually depending on the
characteristics of the indicators to be monitored

a W/S project mainly produces medium & long-term benefits

"immediate benefits'" normally occur during first 4 years and
include improvements in crop productivity or sediment
retention i.e mainly "upstream' benefits

"med-term" benefits occur after year five & include definite
improvements in farm incomes, livestock & fruit production,
slow-down in erosion, reduction in sedimentation etc.

"long-term" effects appear after ten years and involve a
consolidation of the benefits mentioned above: increased low
water flows, slope stabilization, reduction of solid discharges
in stormflows, reduced peak flows, and improved incomes,
living standards and environmental stability

monitoring should therefore continue for a fairly long time so
as to cover all achievements, especially those that are rather
slow to appear



Evaluation Process

» Evaluation process comprises four well-defined and
interrelated steps:

(a) Organizing the collected data
(b)Processing
(¢) Analysis and interpretation

(d)Reporting and publication of the evaluation
results



Organizing the collected data

» Firstly, the information must be organized in tables,
charts (for manual processing), maps and
photographs or in a computerized database

» Database management may be necessary to handle
large volumes of data when manual processing
would be laborious

» Monitoring provides both quantitative (numerical
values) and  qualitative  (observations or
interpretations of a quality or attribute) data

» Qualitative data may be converted into numerical
data using a rating system.



Processing of Data

involves converting field information into numerical
data for analysis

Some achievement indicators measured in the field
may be analysed immediately, e.g. institutional
development or improved primary services

Others, like runoft characteristics (runoff quality,
water yield or water regime) or soil conditions
(physical, chemical or biological) have to be
processed in laboratories

Once processed, the field data may be analysed, i.e.
closely studied and useful conclusions drawn.



Analysis and Interpretation of Data

two most commonly used methods of analyzing
monitored data in w/s management projects are:

(i) Correlation (i) Comparison

» Analysis by correlation: involves establishing the
association between the indicators, or between the indicators
and the watershed characteristics

> A number of correlations may be established using statistical
procedures, for example:

Rainfall and runoff values
Changes in water quality and different land use practices

Agricultural productivity and various combinations of
production and conservation system characteristics



Analysis and Interpretation of Data

» Analysis by comparison: Information is compared
to estimate the similarity of one thing to another

> We may:

Compare the measured indicator values with
standard, public institution-approved values or
norms. This allows us to determine whether the
measured values fall within acceptable levels

Compare the values of indicators measured with
the pre-project baseline values

Use statistical comparisons to determine the
similarity between the mean values obtained in
different places, or in the same place over a
period of time



Reporting Evaluation Results

»> An evaluation report should contain information in a legible,
simple and convincing style and should include tables, maps,
flow charts and photographs, as a means of summarizing the
information and focusing readers' attention on the findings

»> Report should be organized in various sections/chapters:
(i) Executive summary
(ii) Introduction
(iti) Planned goals and objectives
(iv) Evaluation of achievements
(v) Problems and opportunities

(vi) Annexures






