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Preface

The work described in this publication has been undertaken as part of ICIMOD's People
and Resource Dynamics Project (PARDYP), a multidisciplinary, watershed research-for-de-
velopment project that began in October 1996.

The goal of PARDYP is to improve the understanding of environmental and socioeconomic
processes associated with degradation and rehabilitation of mountain ecosystems and to
generate wider adoption and adaptation of solutions proposed by stakeholders in the Hindu

Kush-Himalayas (HKH).

PARDYP is funded by the Swiss Agency for Development and Cooperation (SDC), the Inter-
national Development Research Centre (IDRC-Canada), and ICIMOD. It is actively sup-
ported by the University of British Columbia (Canada) for the land resource aspects and the
Hydrology Group of the University of Bern (Switzerland) in the fields of hydrology and
meteorology. The regional management of the project is carried out by ICIMOD.

In the first year of the project an important aspect of the research activities concerned the
establishment of hydrological and meteorological stations within five watersheds of between
5,000 and 10,000 ha in four countries of the HKH. The subsequent aims of the
hydrometoerological component of the project are:

a) to collect quality hydrological and meteorological data in five watersheds on an east-
west transect across the HKH and build o long-term regional database,

b) to establish the relationships between on-going biophysical and socioeconomic activi-
ties and incidents at watershed level,

¢) toinclude the hydrometeorological information in the synthesis of project findings in
order to identify and recommend appropriate on-the-ground development activities,
and

d) to augment the present knowledge on mountain-plains’ dynamics.

This discussion paper provides details of the establishment of the hydrological and mete-
orological stations, the collection and storage of the collected data both in the field and in
the office, and recommends the necessary programmes of analysis. The penultimate chap-
ter looks forward and describes possible methods for synthesising data from all aspects of
the project.

It is recognised that the ideas and recommendations within this paper may be adapted in
the future as the project and research needs develop. As it stands, however, the present
document provides useful details for both the PARDYP project and other similar watershed
projects in which there are hydrological and meteorological components.
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Abstract

Paroyp is an interdisciplinary watershed research project which begun in October 1996. It is
managed by ICIMOD and operates in five watersheds located in four countries of the Hindu
Kush-Himalayas: Pakistan, India, Nepal, and China. Hydrology and meteorology are very
important elements of the project. This discussion paper is based on one and a half years’
experience with the PARDYP project.

In order to be able to compare the results in the five watersheds, common procedures and
methodologies for data collection as well as for analysis have to be developed. This document
is a contribution to this task and is focussed on the hydrology and meteorology components. It
provides guidelines for data collection, data handling, data processing, and analysis. The
paper differentiates between compulsory activities in data collection and analysis in all the five
watersheds and optional, more specialised steps to be carried out only if the necessary infra-
structure and skills are available. For a rapid overview of the elements of data collection and
analysis, Tables 5,7,8,9, and 10 can be consulted.

The discussion paper is based on experiences from the Parpyp project. However, the guidelines,
the approaches, and the ideas discussed in the document may be useful for other watershed
research projects also.



Contentis

1. Introduction 1
1.1 Objectives and Challenges of Pardyp
1.2 The Hydrology and Meteorology Component of Pardyp 3

2. The Measurement Network 5
2.1 The Nested Approach 5
2.2 The Measurement Network of Yarsha Khola Watershed, Nepal 9

3. Data Handling 10

3.1 The Measurement Programme 12

3.1.1 Overview 12

3.1.2 Water Level 14

3.1.3 Discharge 16

3.1.4 Sampling of Suspended Sediments 18

3.1.5 Water Chemistry 21

3.1.6 Meteorological Parameters 21

3.1.7 Erosion Plots 21

3.1.8 The Readers 22

3.2 Data Handling in the Field Station 23

3.2.1 Data Collection 23

3.2.2 Data Treatment 24

3.2.3 Data Control and Correctior: 26

3.2.4 The Field Team o

3.2.5 The Field Station @2y

3.3 Data Handling at the Headquarters 28

3.3.1 Data Management and Storage 28

3.3.2 Data Processing 30

3.4  Administrative Errors 31

4. Analysis 32
4.1 Theoretical Considerations: The Pardyp Watersheds as Complex

Systems (after Ulrich and Probst 1995) 32

4.1.1 The System and lts Parts 52

4.1.2 Complexity 33

4.1.3 Structure 34

4.1.4 The System and lts Environment 35

4.1.5 Guiding Principles for the Analysis 35

4.2  The Four Levels of Analysis: Introduction 36

4.3 Level of Data Compilation 38

4.4  Level of Disciplinary Analyses 39

4.4.1 Compulsory Meteorological Analyses (Table 6) 40

4.4.2 Compulsory Hydrological Analyses {Table 6) 43

4.4.3 Specialised Meteorological and Hydrological Analyses (Table 6) 47

4.5 Level of Watershed Synthesis ' 49

4.5.1 Structural Schemes 49

4.5.2 Guidelines for the Analysis 32



4.6 Level of Regional Synthesis
4.6.1 Possible Questions for the Regional Synthesis
4.6.2 Guidelines for the Analysis

5. Conclusion

Annex 1: Forms for the Readers

Annex 2: Selection of Yearbook Pages for Jhikhu Khola
Watershed, 1997

References

55
55
56
57
59
65

73



