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The behaviour of water on mountain slopes, and its interaction with soil as it drains rapidly
downwards, provides much of the distinctive determinants of mountain farming systems.
The long- term productivity of the diverse agricultural regimes employed by mountain farmers
in the Hindu Kush-Himalayas depends on these dynamic and complex water-soil
relationships. This nexus is further embedded in wider systems of social, institutional, and
economic relations which are, in part, distinctive to mountains—and are themselves
undergoing dynamic changes.

The importance of addressing these critical mountain issues led ICIMOD to amalgamate
earlier projects on the Rehabilitation of Degraded Land and Mountain Natural Resources into
the People and Resource Dynamics’ Project (PARDYP). Based on research undertaken by these
two previous projects in the middle mountains of Nepal and, to some extent, in other
countries of the region, PARDYP was conceptualised in 1996. This new follow-on project is
based on regional collaboration throughout the Hindu Kush-Himalaya region. The Swiss
Development Cooperation (SDC) joined the International Development Research Centre of
Canada in providing funding and intellectual support.

The primary objectives of PARDYP are to provide research for development through
understanding the processes of natural resource degradation and through recommending
sustainable community and farm-based methods of promoting rehabilitation. The project
focuses on improving degraded lands. It examines the impact of natural and man-made
interventions on soil fertility and the linkages of these natural factors with the socioeconomic
environment in which they are found, The human factor is perceived as the critical basis for
future improvements; hence, the project is implemented through a participatory research
process in mountain communities.

PARDYP is also an example of the collaborative regional approach taken by ICIMOD in
carrying out its mandate for the Hindu Kush-Himalayan region. Research and daily
management of project sites is undertaken by collaborating focal institutions in China, India,
Pakistan, and Nepal. The participating scientists from these countries are the projects’
researchers and the source of its strength. As the central executing agency, ICIMOD is also
extremely fortunate in having the help of specialists from the universities of British Columbia



(Canada) and Bern (Switzerland). We are confide_nt that the work carried out by PARDYP will
contribute to better management of mountain natural resources and help reduce the spectre
of poverty in agricultural communities throughout the Hindu Kush-Himalayas.

J. Gabriel Campbell
Director General, ICIMOD



_ Executive Summary

This document comprises papers presented at the Final Phase | Workshop of the People and
Resource Dynamics Project (PARDYP), held in China in March 1999. This project is funded by
the Swiss Agency for Development and Cooperation (SDC), the International Development
Research Council (IDRC, Canada), and the International Centre for Integrated Mountain
Development (ICIMOD). PARDYP Phase | began in October 1996 and ended in September
1999, and has been active at the watershed scale in four of ICIMOD’s eight member
countries—China, India, Nepal, and Pakistan.

PARDYP is a research for development project which evolved from two previous IDRC-funded
projects concerned with investigations into natural resource dynamics and the rehabilitation
of degraded areas in the middle mountains of the Hindu Kush Himalayas (HKH). These field
studies provided much experience and several important lessons. It was learned that
geographical generalisations are not appropriate unless long-term results from replicated
tests and trials are available, that water is as important as soils in terms of both dynamics and
sustainability, that institutional and policy settings must be supportive in order to obtain
sustainable development, and that common methodologies and scientific rigour are of key
importance in monitoring biophysical parameters and changes. The PARDYP project was
developed during a 1996 planning workshop on the basis of these lessons learnt, the need
for longer-term data generation and field study, and the necessity to work more closely with
the watershed communities.

The primary objectives of PARDYP Phase | were to provide a basic understanding of the
natural resource degradation processes, to recommend proven strategies and programmes
for community and farm-based prevention of degradation, and to promote rehabilitation and
improved management of the natural resources using five watersheds of the HKH region as
an example.

ICIMOD was the central executive agency but the project was undertaken through strong
partnerships with many collaborators. Specialists from the Universities of British Columbia
(Canada) and Bern (Switzerland) provided technical back-up. In China, India, and Pakistan,
focal institutions undertook the day-to-day management of the project in the selected
watersheds: the Kunming Institute of Botany in Kunming, China; the GB Pant Institute for



Himalayan Environment and Development in Almora, India; and the Pakistan Forest Institute
in Peshawar, Pakistan. Each of these focal institutions identified their own key national
partners from other government offices, local NGOs, and grass roots organisations. Project
staff members at ICIMOD managed and undertook the activities in Nepal, also alongside a
large number of different partners.

In some of the fields of study, for example the hydrological and erosion plot studies, standard
methodologies were developed for all five watersheds. In others, greater flexibility was
permitted in order that the methods used were appropriate to the customs and traditions of
the particular watershed society. In all aspects, emphasis was placed on participatory research
and management.

Some common goals were achieved in all the watersheds during PARDYP Phase |. The
following were established.

*  National core teams, including the identification of key resource partners, institutes, and
line agencies

*  Abasicresearch network—a total of 27 hydrological stations, 43 meteorological stations,
and 23 erosion plots in the five watersheds

*  Common land rehabilitation and reclamation areas—14 in all

In addition, the following were carried out.

» Training of local watershed residents in maintaining and monitoring the stations and
plots, and managing the common land activities and participatory on-farm research

*  Sodcioeconomic, farming systems, and gender research surveys, as well as PRA training
and surveys

* landuse, soil, and geology surveys with subsequent GIS mapping work

»  Agricultural and horticultural tnals

* Collection of social, economic, and biophysical basic data and establishment of
databases

*  Production of Annual Yearbooks collating the hydrologicai and meteorological results

*  Analysis of some of the early results of the research

The first three years of PARDYP have given rise to many findings, as documented in the
papers in this volume. The five watersheds were found to have both common and individual
characteristics, advantages, and problems. The work carried out to date has shown that the
major issues common to many of the watersheds in the HKH include the following.

*  Population issues leading to land use intensification

* Drinking and irrigation water shortages in the dry seasons

* Problems concerned with soil acidity and widespread soil nutrient deficiencies
¢ Soil erosion and downstream sedimentation



* Forestdegradation, and fodder and fuelwood deficiencies

* The need for more land and the presence of unproductive degraded lands

*  Poor agricultural productivity due to poor or non-existent support and insufficient inputs

* Gender inequities and socioeconomic problems due to resource deficiencies and/or
mismanagement

* General lack of information—for example, about new and indigenous technigues,
appropriate modern farming methods and resource management, and marketing
opportunities

The implications of the first three years of PARDYP include the following.

» The hydrometeorological and sedimentation databases require data from several more
years of field monitoring to make a significantly useful scientific contribution. These
unique databases will be of great benefit in the future to all those concerned in the fields
of hydropower, dam design, and flood risk.

* In PARDYP Phase |, sufficient studies have been undertaken to identify a large number of
potential initiatives to combat some of the key resource problems affecting the
watersheds under study. However, changes do not happen overnight and more time is
required to ensure that these initiatives are appropriate in the long term in terms of
technology, socioeconomics, community involvement, and equity.

*  Much has been achieved in the first three years and a solid foundation constructed, but
much still remains to be achieved

A Planning Workshop for Phase Il was held in May 1999, and the three major donors have
approved the funding of a further three-year Phase II. This extension to the PARDYP project
presents many opportunities, and some important recommendations on management of the
middle mountains of the HKH can be expected within the coming three years.

Id
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village development committee

Water and Energy Commission Secretariat
women'’s user group

Yarsha Khola Watershed



Foreword

Executive Summary
Acknowledgements

List of Acronyms and Abbreviations

Introduction
Part 1: The People and Their Resources

The Use of Socioeconomic Indicators in Resource Management
Sandra Brown

Gender and Resources: Indicators and Interactions

Sandra Brown

The Pivotal Role of Women in the Hills: Gender Analysis in Arah Village
in Uttar Pradesh, Central Himalayas, India

Bhupendra S. Bisht, Sanjeev K. Bhuchar, Pushpa Panl, Bhagwali P. Kothyari
and Lok Man S. Palni

Gender Analysis in the Xizhuang Watershed: A Case Study from Wangjia Village
Zhu Xia

Participatory Assessment of Resource Use in the Xizhuang Watershed

Yang Yongping, Andreas Wilkes, and Xu Jianchu

Population Dynamics and Land Use in the Yarsha Khola Watershed

Bhuban Shrestha

Milk Production Dynamics and the Animal Feed Situation in the Jhikhu

Khola Watershed
Bhuban Shrestha

Part 2: The People and Their Forests

More People and More Forest: Population, Policy and Land Use Change
in the Xizhuang Watershed

Xu Jianchu, Ai Xihui, Yang Yongping and Yang Lixin

Sustainable Management and Utilisation of Common Property Resources:

A Case Study in the Bheta Gad-Garur Ganga Watershed in the Central Himalayas
Yeshpal S. Topal, Sanjeev K. Bhuchar, Pushpa Pant and Bhagwali P. Kothyari

13

27

35

47

63

75

85

101

103

109



Rehabilitation and Community Forestry in the Xizhuang Watershed

Yang Lixin, Xu Jianchu, Yang Yongping and Chen Deai

Forest Dynamics in Nepal: Quantity, Quality, and Community Forestry Issues in
Middle Mountain Watersheds

Hans Schreier, Bhuban Shrestha, Sandra Brown, and Pravakar B. Shah

Rehabilitation of Degraded Lands
Pravakar 8. Shah, Hans E. Schreier and Gopal Nakarmi
Community-based Energy Planning and Management in the Yarsha Khola

Watershed, Dolakha District, Nepal
Kamal Rijal and Rajan Thapa

Part 3: Climate, Water and Sediment Issues

1997-1998 Climate Analysis of the Xizhuang Watershed

Fan Llizhang, Lin Hai

Comparison of Climatological Balances for the Jhikhu Khola and Yarsha

Khola Watersheds, Nepal

Juerg Merz, Pradeep M. Dangol and Madhav P. Dhakal

Impact of Land Use on Generation of High Flows in the Yarsha Khola
Watershed, Nepal

Juerg Merz, Bhawani S. Dongol, Rolf Weingartner, Gopal Nakarmi

Rainfall Variation and Soil Erosion in the Bheta Gad Watershed of Uttar Pradesh

in the Central Himalayas
Kesava R. Bontalakoli, Basant K. Joshi, Anil K. Mishra, Bhagavati P. Kothyari and
Ravindra K. Pande

Erosion Dynamics in the Jhikhu and Yarsha Khola Watersheds in Nepal

Gopal Nakarmi, Hons Schreier, Juerg Merz, Prakash Mathema

An Assessment of the Water Need and Supply Situation in a Rural Watershed of
the Middle Mountains in Nepal

Juerg Merz, Bhuban Shrestha, Bhawani 5. Dongol, Madhav P. Dhakal, Rolf Weingartner
Construction of a Water Harvesting Tank - Experience from Kubinde, in the

Thikhu Khola Watershed, Nepal
Gopal Nakarmi and Prem Neupane

Part 4: Geology and Soils

The Geology of the Xizhuang Watershed, near Baoshan, West Yunnan
Yang Yongping, Liu Raoli, Xu Jianchu

Geological Mapping and Its Importance for Construction Matenal, Water
Chemistry, and Terrain Stability in the Jhikhu and Yarsha Khola Watersheds
Gopal Nakarmi

The Soils of the Xizhuang Watershed, Baoshan, China
Sha liging, Qiu Xuezhong, Gan Jianmin, Xu Jianchu, Ai Xihui, Gao Fu

Xiv

123

129

139

149

163

165

169

185

199

209

219

231

243

245

253

263



Plant-microbial Community Dynamics Associated with Soil Nutrient Gradients
in Newly Rehabilitated Degraded Land: A Case Study from the Indian Central
Himalayas

Sanjeev K. Bhuchar, Sudhir S. Bisht, Basani K. Joshi, Bhagwali P. Kothyari and
Bhupendra S. Bish!

Soil Fertility Status and Dynamics in the Jhikhu and Yarsha Khola Watersheds
Hans Schreier and Pravakar B. Shah

Nutrient Budgets: A Sustainability Index
Sandra Brown and Hans Schreier

Socioeconomic and Biophysical Interactions: Examples Relating to Soil Fertility
Sandra Brown

Conclusions & Recommendations

PARDYP: A Regional Watershed Management Project of Global Importance
with Strong Linkages to Chapter 13
Thomas Hofer

Conclusions
Richard Allen, Hons Schreier, Pravakar B. Shah, and Sandra Brown

27

281

291

301

3N

327



