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The Knowledge and Experience Study Visit to China was jointly organized by the Eastern 
Nile Technical Regional Office (ENTRO) and Gansu Research institute for Water Conser-
vancy (GRIWC). The financial cost of the visit was covered by ENTRO and the Ministry 
of Science and Technology (MOST). We would like to take this opportunity to thank both 
ENTRO and MOST for their generous support.
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ance throughout the field trip. Special thanks go to Dr. Ma and his team who meticulously 
planned the visit, and accompanied Eastern Nile participants of the Study Visit through-
out our stay.

We also extend our appreciation to the professional staff of the institutions we visited, 
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This report is basically a compilation of deliberations of Eastern Nile Watershed Man-
agement professionals’ study visit to the Loess Plateau of the Peoples Republic of China.  
The visit has been well planned and fruitful as evidenced by the quality of the analyses 
and reflections.  The high level analysis of lessons learnt brings to the fore major policy 
and program planning related success factors to learn from, while detailed observations 
of technologies provide glimpses of successful implementation on the ground. However, 
adoption of watershed management approaches and rainwater harvesting technolo-
gies that have proven effective under differing socio-economic, institutional, climatic 
and natural resource conditions such as the ones prevailing in China requires careful 
consideration of Eastern Nile specificities in order to apply lessons learnt. All the same, 
the philosophy informing policy making and key aspects of successful and sustainable 
watershed management practices, as observed in China, are of universal applicability 
and relevance, provided, once again, if carefull adaptation plans are in place.  

I hope this Report will be of practical relevance and use to our efforts to address Eastern 
Nile watershed management challenges - both biophysical and socio-economic.

Fekahmed Negash
Executive Director, ENTRO
January 2015 
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The Regional capacity building component of the Eastern Nile Watershed Managment 
Project is financed by GEF/World Bank and is implemented by the Eastern Nile Techni-
cal Regional Office (ENTRO). Its objective is to strengthen the knowledge base and human 
resource capacity of participating institutions for effective trans-boundary watershed 
management in the Eastern Nile Basin through organizing training and experience ex-
change visits. The specific objectives of organizing experience study visits include: i) on 
the spot and first hand knowledge and experience learning of watershed management 
planning, implementation and monitoring;  ii) document experiences of participatory wa-
tershed management in the country to be visited and draw lessons which will be useful 
and applicable to the development of integrated watershed management interventions 
in the Eastern Nile context. Such experience exchange visits will also provide a forum to 
discuss on project implementation modalities and contribute multi disciplinary perspective 
on integrated watershed management approaches and thereby ensure performance of 
project implementation and sustainability of outputs as well as serve as a forum for ca-
pacity and confidence building by enabling interaction among professionals of the basin.

The study visit to Loess plateau of China on Rain Water Harvesting and Watershed devel-
opment is designed to strengthen the capacity of participants on improved approach and 
technologies through field visits, and on spot and thorough discussion with responsible gov-
ernment institutions, technical personell and beneficiaries of the program. The study visit 
was conducted from October 21 – 31, 2014. A total of 18 professionals selected from mem-
ber countries and ENTRO participated in the study visit. The visit was jointly organized 
by the Eastern Nile Technical Regional Office (ENTRO) and the Gansu Research Institute for 
Water Conservancy, Peoples Republic of China. 

The report provides a brief overview of the places, activities visited and a high level 
analytical summary of lessons learned by study tour participants. The study visit to China 
has indeed achieved the intended objectives. 

Degraded Loess Plateau, China Eastern Nile degraded watershed, Ethiopia

INTRODUCTION
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   HIGH LEVEL ANALYTIC SUMMARY OF 
   LESSONS LEARNT 

Even at the most preliminary observation level, it becomes evident that the design of the 
Loess Plateau Watershed Rehabilitation Project speaks of a meticulously planned and well 
executed extensive, large scale national undertaking. In fact, the planning and preparation 
of the Project took over two years, before implementation could begin. This summary, 
therefore, should at best be taken as a cursory observation, an overview and set of de-
ductive remarks and a collective reflection exercise of the Eastern Nile Study Knowledge 
Exchange Visit Group, rather than a truly analytic study that does justice to the subject 
matter. 

In the following, we highlight what we surmise are the major program design features 
that make the Loess Plateau Rehabilitation Project a truly unique experience that has in-
spired and set a world-class example for rehabilitation of similarly poverty-driven de-
graded ecosystems and natural resource bases in vast and critical catchments of major 
rivers of the world.

1.1 Principles and Approaches 

Political will and Commitment

Without any exaggeration, there was strong political investment and commitment by the 
Chinese Political Party and government to make the Loess Plateau Watershed Rehabil-
itation Project a success they could showcase! Government at all levels and the party 
structures were mobilized and committed. We were impressed by how the engineers 

1

Rehabilitated Gansu_Loess Plateau  _ by Alessandra Meniconzi_2008
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were able to list, without any reference material, so much not only technical data and 
parameter about structures, or rainfall, or design, etc. but also about the socio-economic 
background data – the baseline.  We could see strong work ethic and dedication on the 
part of project staff from which the Eastern Nile Study Group got inspired. In the absence 
of this very foundational fact, watershed management, which requires persistence and 
sustained commitment, will not achieve its intended outcomes.
 

Project as people-centered, participatory, livelihood focused set of 
interventions

The first observation that strikes any visitor to the project is how at the center of the 
entire scheme people, i.e. poor farm households, have been accorded priority. They are 
the reason and justification for the entire initiative. They are also considered to be the 
main actors - on whom the success or failure of the entire project depends. They are, in 
many ways, the implementers of the project. Land degradation, soil loss, erosion and loss 
of water have been reconceived as only symptoms of a much deeper underlying set of 
reinforcing social, economic and livelihood problems. Since the project was also, by and 
large, premised on changing centuries old  land use practices and associated cultures and 
mindsets, not only of farmers’ but also of project implementers’ and of local government 
officials’ - participation - substantive participation, that is,-  has been assumed as a pre-
condition for success. Thus  to ensure long term sustainability, the adopted approach has 
been more an incentive based participation (financial and economic return, technical, land 
tenure incentives) and less a campaign driven participation, which is a short-lived phenom-
enon by definition. 

The other dimension of livelihood improvement is the targeting of poverty as a key, if not 
the key, project objective. For the project, reduction of poverty seems to matter most. 
Poverty is understood as a multidimensional phenomenon. Deepening poverty seems to 
have been identified as leading to equally deepening  land and natural resources degra-
dation, creating a vicious cycle which traps the people living in the watersheds in a per-
petual state of poverty out of which there seemed no escape. In this regard the situation 
is comparable to what is experienced in Eastern Nile. It can easily be perceived that the 
spirit of the Project has been to turn this vicious cycle into virtuous cycle of livelihood 
improvement - poverty reduction (through increasing farm productivity and judicious uti-
lization of the natural resource base) and ecosystem and environmental rehabilitation. The 
project has succeeded in closing the gap between the longer time needed for exhausted 
ecosystem rehabilitation and the immediate and short term livelihood need of farmers. 
This was achieved by linking improvement of farm household financial and economic well 
being (livelihood) with improvement and sustenance of ecological and environmental bene-
fit generation (restoration of watershed). Poverty alleviation or eradication was linked to 
watershed restoration through packaging technological incentives (e.g. improved terrac-

Highl level national leadership of PRC visiting watershed re-
habilitation site 

President of PRC Hu Jintao visiting Loess Plateau Project
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ing, improved water harvesting, improved energy use, etc. ) with financial and economic 
incentives (subsidies in the purchase of equipment, credit schemes, capacity building, land 
lease/tenure security).

The focus on livelihood, understood in its most holistic sense, has helped the project achieve 
the successes we witnessed (see Section 1 Introduction about the socio-economic profile 
of the Loess Plateau and the Chinese Government 87 Poverty Reduction Program - i.e. 
eliminate poverty for 80 million people within 7 years and how the Loess Plateau Water-
shed Rehabilitation Project was perceived as one of the means to advance this agenda). 
The eradication of extreme poverty and ensuring of farm household level water security, 
energy security and food security, for example, have been there for all of us to see. The 
livelihood approach ensured that all forms of farm households’ assets (social capital, natural 
resource capital, financial capital, human capital - i.e. skills and capabilities, etc.) are accu-
mulating - and not depleting - thus laying long-term sustainability of positive outcomes on 
a firm foundation.  To achieve this, the Project had to conceive the entire effort also as an 
exercise at integration!

Integration

What, then, were the elements the Project integrated? Integration took several forms and 
levels. There was integration of policy and field level interventions. Policy integration, for 
example, could be clearly observed in how the Project addressed the needs of both farm 
households (e.g. energy security) and national policy objectives (e.g. promotion of clean, 
renewable energy sources and a move away from carbon based energy sources). Local, 
provincial and national level institutions (macro-micro level linkages) that were working on 
the project were linked both vertically and horizontally to ensure creation of synergies, 
smooth coordination and communication, avoidance of redundancies and overall perfor-
mance efficiency.  Integration was also among the various sectoral agencies (ministries) 
such as project level local officials from the ministries of water, forestry, finance, agricul-
ture, energy, research institutes etc.  Coordination and integration among these sectors 
and respective actors must have been a requirement in order to deliver an integrated 
package of project interventions - policies, laws, institutions, technical, financial-economic- 
that would irreversibly address the issue of poverty and livelihood insecurity, while by 
doing so, rehabilitating the degraded Loess Plateau.

Clean energy to replace biomass, Gansu. Solar cooker improved terracing practices

Plastic mulching to reduce waterloss via 
evapotranspiration

Rehablitated watershed
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The integration of complementary technologies (e.g. improved terracing, rainwater har-
vesting, efficient biomass burning stoves, solar cookers, improved agricultural practices 
- i.e. seeds, fertilization; mulching, high value cropping, irrigation, marketing, zero grazing, 
land use policies etc.)  with effective coordination among local officials of involved minis-
tries and  project staff who deliver these technologies and strong working linkage and 
partnership with institutions who provide the financial backing and the involvement of the 
private sector (e.g. in solar cookers, improved stoves, solar heaters, subcontracting ter-
racing work, etc.) ensured that in the end project’s twin objectives of improving the live-
lihood of the rural population and restoration of the degraded environment are achieved 
on a massive scale.

River Basin Management 

An important feature of the Project was that the implementation had to factor in local 
variations in rainfall, land use pattern; soil type, etc. i.e. had to happen at micro-watershed 
level, but at the same time was designed in such a way it never lost sight of the big picture 
- the river basin management agenda! The project did not confuse the tree for the forest. 
After all, one of the objectives of the project was to reduce the huge sediment runoff 
into the Yellow river that is threatening the sustainability of both water infrastructure 
downstream and the long Yellow River itself. Integrated Basin Management meant ensur-
ing that the cumulative positive impact of well managed micro-watersheds should result 
in a Yellow river that is increasingly less sediment laden, in lakes that are restored and 
thriving. River basin management requires a means of measuring both in space and time 
the changes brought about by improved management. This we had opportunity to witness 
when we visited the Lake Shynaga.

Champions

Groundwater recharge meter to measure impact of upstream watershed management

Middle_Current President of Peoples Republic of China_ 
Xi Jinping  encouraging watershed project staff

Middle_President of Peoples Republic of China_  Jiang Zemin 
visiting watershed project site
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The study group also noticed that for such innovative and large scale undertaking as the 
Loess Plateau Rehabilitation Project it helps a lot if the Project has prominent, high-profile 
Champions and backers  who make it  not only a political, but personal commitment to see 
the project succeed. In a museum dedicated to and chronicling the history of the Loess 
Plateau Watershed Rehabilitation Project, we were impressed by the range of highest 
level (Prime Ministers and Presidents) Champions who, most of them in their young pro-
fessional days having been resident engineers in the area, frequently visited the Project 
and showed personal commitment and follow up.  In any case, national leaders need to 
demonstrably contribute to the visibility of watershed rehabilitation, especially when it is 
of strategic import, as is also the case in Eastern Nile.

Accountability for results

Another important variable the Study Group witnessed is the entrenchment of account-
ability to deliver results. To this end, and to measure progress, baseline conditions (e.g. 
water levels of a lake to be rehabilitated, initial sediment load levels from project areas, 
baseline farm productivity and income levels) and parameters have been worked out 
so that the project management team, the farmers, local officials - in short all those who 
are vested with one or another kind of responsibility - would be credited for success (or 
criticized for failure). Accountability for results at all levels seems to have been a hallmark 
of the project. This in turn enabled to gain trust, legitimacy and buy-in from watershed 
inhabitants i.e. poor farm households who were encouraged to abandon less productive 
and environment damaging (e.g. slope farming, goat herding) and adopt more sustainable, 
ecologically sensitive but more productive technologies (green houses, zero grazing, drip 
irrigation, plastic mulching, rain water harvesting, etc.)  and alternative livelihood strate-
gies (non-farm employment) and new mindsets and behavioral change. 

Environment as Stakeholder

Yet one more interesting observation is that as the project progressed the environment 
was considered more and more as an important stakeholder in its own right when de-
termining water use across users - administrative units like counties and municipalities, 
sectors like agriculture and hydropower. That the environment was not accorded the 
right emphasis from the very beginning has been pointed out to us as one of the major 
lessons of experience from the Loess Plateau, from which Eastern Nile can learn! Since 
desertification (encroachment) has been advancing inland, a major lake - Shanyange Lake 
-  was almost disappearing since too much abstraction upstream left none or only trickles 
of water into the lake. The lake  was shrinking from year to year. With a renewed appre-
ciation of and commitment to the environment and in a bid to restore the lake by releasing 
more water flow,  the Project [and the government] decided to reduce the amount of land 

Restored lake due to upstream watershed management
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farmers brought under cultivation thereby reducing the amount of water abstracted for 
agriculture. To do this it was found necessary to offer incentives and technical support to 
farmers to help them shift production toward high value crops (vegetables, for example). 
The government offered a 30% subsidy on purchase of capital goods that support water 
use efficiency (e.g., green houses, drip irrigation systems) and technical assistance on the 
production, marketing and value addition of products. We noticed how much effort and 
money it cost to restore a lake ecosystem once damage has been done. The lesson for 
Eastern Nile is that it is much better and cost effective to provide for the environment in 
the first place before the fact (of damaging it). There is ample opportunity to adhere to 
this especially in the upper catchments where water infrastructure development is now 
taking place.

Knowledge and research-based policy and project decision making

Another principle that seems to have undergirded the Project is that promoting untried 
and unproven technologies and innovations in an ad hoc, unsystematic and whimsical man-
ner is counterproductive. First, it leads to farmer’s loss of faith and thus reduced or non 
adoption of improved technologies. Second, it results in unsustainable, sporadic, short lived 
burst of efforts which wastes scarce resources.  Changing entrenched and centuries old 
land use practices and mind sets and replacing them with sustainable ones requires care-
ful study of the social and economic environment that made possible the persistence of 
unsustainable practices in the first place. Second, the practicality i.e. affordability and suit-
ability and economic viability of the technologies that are being promoted need to be stud-
ied and piloted and proven on a smaller scale before widespread adoption is pushed forth. 
It seems these (and perhaps more) considerations have been at the forefront of promoting 
science and research as key components, if not attributes, of decision making at all levels - 
ranging from policy formulation, to project preparation and implementation. That decision 
makers had to seek counsel on the state-of-the art from scientists and researchers on 
pertinent issues before they make decisions has impressed the Study Group. The Director 
General of the Chinese Ministry of Science and Technology reflected this in his remarks 
on the two-day” 4th Workshop on South-South Cooperation on Science and Technology to 
Address Climate Change -Mitigation and adaptation, our common future” which the Study 
Visit Group attended. A quick scan into the menu of green technology options in the 180 
page Climate Change adaptation/mitigation related “Applicable Technology Manual” pre-
pared by the China Science and Technology Exchange Center, distributed at the Workshop, 
clearly evidence the prominent place knowledge - science and research - is accorded in 
policy making - something Eastern Nile can learn from.

Participants of the 4th Workshop on South-South Cooperation on Science and Technology  visiting windfarm
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Persistence, aiming for long-gestation, long-term results 

The Loess Watershed Rehabilitation Project Visit also revealed patient, long-range plan-
ning and the search for long-term sustainable results. It also indicated a realization that 
centrally driven massive campaigning no longer delivers results. What replaced this ori-
entation is thorough deliberation, perceptive observation and selection of what works; 
meticulous planning at multiple levels - and above all patient but flexible and adaptive 
persistence that matches the scale and complexity of the challenge of rehabilitating a 
landscape that has been damaged over millennia of use which is as large as entire coun-
tries covering thousands of square kilometers. The Study Group would like to note that 
watershed management is not a one shot affair. What the Group observed, at year 20 of 
the Project life is the cumulative astounding results of rehabilitated livelihoods and reha-
bilitated watersheds - and not the pains, the setbacks and the reflections and learning that 
preceded the triumph. This later aspect can be accessed from history books and project 
evaluation documents. In any case, the Study Group did not require any more convincing 
that persistence and long-term orientation pays!

1.2   Planning Approaches And Program Design

As outlined in the preceding paragraphs, deliberative, participatory, consultative planning 
[that took over two years] to prepare has been the hallmark of the project.  Appreciation 
of the complexity and multi sectoral and multidimensional nature of the watershed prob-
lem, the reorientation of the problem increasingly as economic and development planning 
Problematique was a radical shift that discouraged simplification, over-politicization and 
seeking quick and unrealistic results.  The following are what the Study Group considered 
the major planning attributes   

Regional equity, balanced spatial development

An important consideration in the planning process was that the Project was expected 

Rehabilitated watersheds, restored ecosystems

High yielding rehabilitated watershedLife in the Cave before Livelihood improved due to water-
shed management project in the region

Rehablitated_livelihood
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to be of such scale and effectiveness that it should help China achieve a more balanced 
spatial development and regional equity.  This was premised on the recognition that the 
Loess Plateau provinces, compared to the coastal ones, are lagging regions i.e. are rural, 
agrarian and with massive poverty levels. Further, these, by and large arid (less than 400 
mm annual rainfall), regions will be the most likely to be adversely impacted by Climate 
Change. Seen from these vantages, the Loess Plateau Watershed Rehabilitation Project, 
could also be legitimately considered a regional development and Climate Change Adapta-
tion Project. 

Sequencing, increment, packages, entry points, organization 
and management

Even though we could not examine project planning documents, what we can fairly confi-
dently deduce from our observations and reflections is that the project was well planned. 
First, it seems one of the earliest project planning exercises was making sense of past ex-
periences which aimed at rehabilitating the Loess Plateau that were successful, partially 
successful or not at all successful. It also seemed the entire watershed problem needed 
redefinition and recasting. This must have led to the understanding of the watershed prob-
lem as essentially a development and poverty-livelihood problem, which is multidimen-
sional, which in turn means it requires a holistic approach, and multi-sectoral coordination, 
integration and synergy, and long range planning. The other realization seems that the 
watershed management problem requires a package of interventions - research based, 
piloted, viable technological packages; policy driven incentive or economic packages; in-
stitutional packages, particularly land tenure.  All these had to be sequenced or otherwise 
planned in such a way that they allow identification of appropriate entry points (to ad-
dress location specific constraints and priorities) incremental approach (to allow learning 
by doing and adjustments along the way) . Since this was a massive national undertaking 
costing billions of dollars, it must have required huge exercise at working out resource re-
quirements i.e. national budgeting (for man power, capital and running costs, subsidies) and 
associated accounting and disbursement and reporting systems.  At micro i.e. at specific 
location levels, of course, assessment and detailed study of current land use practices, 
socio-economic profiles, work organization practices, land ownership patterns, technolo-
gy, governance,  must have been taken into account in order to tailor implementation to 
address specific  constraints and gaps that lead to the perpetuation of unsustainable prac-
tices at micro-watershed level.

Implementation planning 

It is evident that the Project is well implemented. And effective implementation must 
have been well planned.  What has come out clearly is that effective implementation re-
quired complex but workable coordination mechanisms of the various sectoral agencies 
and ministries, both horizontally at local levels and vertically up to the central government.  
The most important lesson to be learnt for Eastern Nile is the effectiveness of coordination 
among government agencies,  which were not designed necessarily for coordination at 
local level. The local agencies, bureaus or offices, as the case may be, of an array of min-
istries, for example that of water resources, agriculture, energy, environment, forestry, 
finance, private sector development, etc. had to work hand and glove to deliver results. 
This must have required operational, day-to-day on the ground coordination of activities 
among various sets of schedules, actors, deliverables and activities.  Moreover, the entire 
exercise must have required a very adaptable and flexible management and implementa-
tion system for, leave alone a program of such a scale and complexity, even a small project 
of limited scope is often best with unforeseen and challenging set of unexpected changes 
and variations in the implementation environment.
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Monitoring for Results

A very impressive part of the Study Visit is the observation in program design which put 
in place from the very start a system of objectively (by and large quantifiable) measuring 
changes - positive or negative - that the Program has brought about. That establishing 
a firm baseline of socio-economic, water resources, land use, data was practiced was 
evident from the very fact the water resource managers, engineers and other relevant 
experts we encountered were able to speak “in numbers”.  For example, we were told 
that average farm household income was around 1200 -1400 Yuan at the beginning of the 
project and it is now around 24, 000. Similarly we witnessed a measuring system that re-
cords the change (rise) in lake water level as a result of the increase in environment flow 
(and reduction of cultivable land and increase in agriculture water use efficiency). This is 
something the Eastern Nile should learn from. A well established and maintained system of 
monitoring results, besides recording changes brought about by the Project, is at the same 
time a means of establishing a system of accountability on the part of all those responsible 
(at various levels) for the Project.

1.3. Creating Enabling Conditions

Sustainable institutions  

Adaptive and flexible polices, laws, structures and processes that continued functioning 
and delivering results seem to have been one of the most important success factors for 
the Project. These include, for example, the laws that instituted changes in land tenure (low 
cost leasing to farms, with certified and documented, legal use rights); systems of subsi-
dies; participation of the private sector and steady supply of innovative solutions from 
research institutions. 

Coordination mechanisms

As mentioned in the foregoing sections, the Loess Plateau Rehabilitation Project by any 
standard was very large scale, very complex with a wide range of stakeholders, inter-
vention areas, ministries, and an array of technical, socio-economic, environmental com-
ponents and sub plans that called for high level synergy and integration. This all is to say, 
the achievements witnessed could not have happened without robust coordination mech-
anisms, an area worth studying in more depth.

Briefing the Study Group about the loess plateau watershed management project
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Research and Science

As mentioned above science and research seem to have been among the most important 
enabling conditions for the Project. The Study Group was briefed on some aspects of these 
- a sampling of sorts - including on various aspects of terrace sizing options, rain water 
harvesting, water and soil conservation as adapted to varying slope, soil type and other 
conditions. 

1.4. Project Key Components

The Project is complex and is best evaluated from  broader, multiple vantage points to 
appreciate its full socio economic and environmental i.e. developmental  impact. The sum 
is greater than the individual components. The Project could legitimately be seen as a rural 
development project; as a livelihoods-socioeconomic development project; as a natural 
resource management project; as a regional development project; as a soil and water 
conservation project; as a river basin management project; as participatory rural devel-
opment. The Project is all of these. However, if one has to be reductionist, the key compo-
nents seem to be: Soil and water conservation; forestry; agriculture; energy; livelihood 
coupled with a strong technical support and project management.

Livelihood improvement - every sq meter is productive
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   BACKGROUND AND OBJECTIVE 

2.1 The Eastern Nile Watershed Management Project 

The Eastern Nile countries of Egypt, Ethiopia, South Sudan and Sudan, under the umbrella of 
the Nile Basin Initiative (NBI),  are pursuing cooperative development at the sub-basin level 
through the investment oriented Eastern Nile Subsidiary Action Program (ENSAP). EN-
SAP seeks to develop the water resources of the Eastern Nile Basin in a sustainable and 
equitable manner to ensure prosperity, security and peace for all its people. Towards this 
end, the EN countries have identified their first joint project, the Integrated Development 
of the Eastern Nile (IDEN), which consists of seven sub-projects addressing issues related 
to flood preparedness and early warning, power development and interconnection, irriga-
tion and drainage, watershed management, multi-purpose water resources development, 
and modeling in the Eastern Nile. The Eastern Nile Technical Regional Office (ENTRO) is 
the institution established by the four EN countries to advance the preparation of ENSAP 
projects. 

The Eastern Nile Watershed Project is one of the seven projects agreed under IDEN. 
Its immediate objective is to establish a sustainable framework for the management 
of selected watersheds in the sub-basin in order to improve the living conditions of the 
people, enhance agricultural productivity, protect the environment, and reduce sediment 
transport and siltation. Towards meeting its objective, the Watershed project undertook 
two sets of activities in parallel between 2004 -2008: preparation of investment ready 
projects for national implementation (fast track projects) and a Regional Cooperative As-
sessment (CRA) study. Both sets of activities were successfully completed. Currently eight 
pilot watershed projects are under implementation at national level in three Eastern Nile 
countries, Egypt, Ethiopia and Sudan.

2

Sekla watershed source of sediment load, Eastern Nile, Ethiopia
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A key output of the Watershed Management Cooperative Regional Assessment (CRA) was 
development of a long term program for watershed management in the Eastern Nile. The 
program identified four major components including preparation of watershed invest-
ment projects in hot spot areas of the basin and capacity building across a wide range of 
disciplines and subjects at multiple levels.  Addressing capacity gaps was recognized as a 
key pre-requisite for effective trans-boundary watershed management. Toward this end, 
a Regional Capacity Building Component was formulated under the Eastern Nile Water-
shed Project with the objective to strengthen the knowledge base and human resource 
capacity for cooperative action on watershed management in the Eastern Nile Basin. Thus  
ENTRO has been organizing and conducting  regional and national trainings and workshops 
on selected priority themes and facilitated knowledge and experience exchange visits 
within and outside the basin. As a result, technical capacity of national institutions involved 
in watershed management has been enhanced to undertake effective planning, monitoring 
& evaluation of watershed management interventions. The impact in enhanced knowl-
edge and skill is evident in the increasingly improving quality of work observed in project 
implementation.

2.2 Objective of the knowledge study visit to Loess Plateau

The main purpose of organizing this study tour is to document experiences in rehabilita-
tion of watersheds and Rainwater Harvesting in China’s Loess plateau and draw lessons  
applicable to the development of integrated watershed management interventions in the 
Eastern Nile context. In addition, the exchange visit is expected to provide a forum to 
discuss project implementation modalities and contribute to  development of multi-disci-
plinary perspectives and approaches to ensure successful  project implementation and 
sustainability of outputs in Eastern Nile. Such exchange of knowledge is expected to serve 
as a forum for capacity and confidence building by enabling interaction among profession-
als of the basin. Knowledge and experience exchange visit will enhance the technical ca-
pacity of national institutions involved in watershed management to undertake effective 
planning, monitoring & evaluation of interventions.  The exchange visit will contribute to 
strengthening the role and capacity of national institutions in the preparation of pro-poor 
investments and services to promote productive and environmentally sound livelihoods 
with local community participation.

2.3. Study Visit Participants

The International study visit has been intended to complement a range of  capacity build-
ing activities being organized by ENTRO at regional and national levels. A total of 18 par-
ticipants drawn from the three Eastern Nile countries of Ethiopia, Sudan and South Sudan 
and ENTRO attended the study visit which lasted from October 21-30, 2014. The study visit 
was facilitated by the Gansu Research Institute for Water Conservancy (GRIWC), People’s 
Republic of China. 

StudyVist Participants and their Chinese hostsENTRO team meeting Officials
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   THE EASTERN NILE BASIN: THE SEARCH FOR 
   SUSTAINABLE SOLUTIONS 

Challenges and Constraints

The EN basin consists of four sub basins (Abbay – Blue Nile, Tekeze – Atbara, Baro Akobo 
Sobat, main Nile) with a total area of 1,666,287 km2. Two major landscapes – mountainous 
relief in the west and south west of the basin within Ethiopia and flat landscape starting 
close to the Ethiopia-Sudan boarder and extending north – characterize the basin. The to-
pography in the upper reaches of the basin is characterized by extremely rugged terrain 
with steeply dissected escarpments and deeply incised gorges. 

The total number of people residing in the basin is estimated at 49,484,681(Abay-Blue Nile, 
with a total area of 22,916,390 is the largest inhabited). Poverty in the basin is broad, deep 
and structural.  The population living in absolute poverty in the basin is among the highest 
(around 40% of the population live below the poverty line). Social infrastructure in the 
basin is poorly developed.  A significant proportion of the population of the basin does not 
have access to safe water and improved sanitation.  Literacy rates as well as enrolment 
ratio  in primary and secondary school is far below the average for developing countries.

Land cover of the Northern portion of the basin is dominantly barren or sparsely vege-
tated while in the southern portion the dominant cover type is woodlands and shrub land 
followed by sedentary rain-fed crops. Other land cover/use types include grass lands, 

3

Sekla watershed source of sediment load, Eastern Nile, Ethiopia



18

semi-mechanised farms, irrigated crop lands and broad leafed deciduous forests (in the 
south western Part). Water bodies cover less than 1% of the basin.

The spatial and temporal rainfall variability within the basin is significantly high and ranges 
from over 2000 mm/yr in the mountain regions of Ethiopia to less than 5 mm/yr (the high-
est rainfall area being the upper reach of the Baro–Akobo sub-basin).  Spatial variation of 
temperature in the basin is closely associated with altitude and the highest mean annual 
temperature occurs in the North Eastern part of the Sudan.  While Nitosols dominate in the 
western side of the basin, Vertisols dominate the Sudan plain.  Extensive areas of the flat 
plateau in the highlands are also occupied by Vertisols.  The relatively shallow and infertile 
Leptosols dominate the Eastern Highlands. The Eastern Nile basin accounts for around 86% 
of the River Nile discharge, Abay-Blue Nile being the largest contributor (72% of the EN 
basin).

Land degradation, manifested in the form of Soil erosion (mainly sheet and gully), nutrient 
mining, deforestation, degradation of woody and herbaceous biomass, loss of biodiversity, 
wet land degradation, and water pollution, is a widespread problem in the Eastern Nile 
Sub-basin. 

The gravity of the threat posed by watershed degradation on the livelihood of millions 
of people residing in the Eastern Nile basin (ENB) and its negative impact on the efforts to 
reduce poverty and ensure sustainable development has been realized at the outset as a 
major hindrance to development and threat to livelihood for the present as well as future 
generation. Ongoing land degradation is a major factor in perpetuating rural poverty in 
the ENB. Land degradation in the form of soil erosion is the most severe in the basin.  Es-
timates for the Ethiopian portion of the basin indicate that while around 30% is severely 
eroded to the extent that it cannot tolerate any more erosion to be of any productive use, 
around 50 % of the area experiences from low to extremely high erosion hazard rates.  
Much of the degraded area is concentrated in the Abay and Tekeze sub-basins.

Land degradation in the basin is considerably high and the impact ranges from significant 
reduction in agricultural land productivity to damaging social and physical structures with 
incalculable consequences including starvation, hunger, and displacement that is experi-
enced by millions of people in the basin. One significant on-site impact of soil erosion is re-
duction in agricultural productivity resulting from nutrient and organic matter loss as well 
as reduction in water holding capacity due to reduced soil depth. The most important off-
site negative impacts of soil erosion are sedimentation of streams and water storage in-
frastructures and wet lands, in addition to polluting water supplies. Many of the wetlands 
within the basin are under threat due to soil degradation and sedimentation and absence 
of regulatory mechanisms on their use. Other impacts include resource based conflicts 
between different section of society due to increasing population pressure and expansion 
of mechanised farms. This has resulted in limiting options of livelihood strategies. Conse-
quently pressure on protected areas in search of grazing, fuel wood, timber is on the rise 
with detrimental impact on biological resources.
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   OVERVIEW OF CHINA’S EXPERIENCE IN 
   WATERSHED MANAGEMENT AND 
   RAINWATER HARVESTING IN THE 
   LOESS PLATEAU

4.1 The challenge

The Loess plateau is located in west China in the upper and middle part of the Yellow river 
drainage basin. It covers parts of the seven provinces and autonomous regions of Qinghai, 
Gansu, Ningxia, Inner Mongolia, Shaanxi, Shanxi and Henan and covers an area of 640,000 
km2.The area was once covered by forest but due to massive deforestation that took 
place over centuries, the forest cover to date is only around 5-15%. Due to massive de-
forestation, soil erosion and land degradation in the area is extremely high. Consequently 
agricultural production and productivity is very poor. Severe soil erosion from the Loess 
Plateau produces vast quantity of sediment carried by the Yellow River and its tributar-
ies. Unsustainable farming practices combined with huge population pressures have led 
to massive environmental degradation, downstream flooding, and widespread poverty 
in the Loess Plateau region. It is estimated that around 1.6 billion tons of sediment flow in 
to the river system every year. The increased sediment load that enters in to the river 
system was the main reason for the rise of the river bed resulting in severe floods. In 
addition to the flood risk to communities living downstream, major multi-purpose infra-
structures for power production and river regulations are also at high risk. 

The Loess plateau is characterized by several distinct types of topography. In Gansu the 
gullied plateau landform is common, where a flat plain with large tracts of level farmland 
is intersected by deep gullies. In Shanxi, Shaanxi, and parts of Inner Mongolia the gullied 
hill landform is common, where rounded hills several hundred meters high are bounded by 
deep gullies. Field crops are grown on the plateaus and the upper slopes of the rounded 
hills. The steeper slopes are uncultivated wasteland. The deeply incised gullies are a major 
source of the sediment that flows into the Yellow River and its tributaries. Typical land use 

4

Aerial view of Loess (Huangtu) Plateau at Jinzhong, Shanxi Province, China_By Kuhn-kong_2005
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in the small watersheds of Loess plateau is uncultivated wasteland (40 percent); cropland 
(40 percent), mostly on low-productivity slope land; trees and shrubs (10 percent); gullies (5 
percent); and roads, villages, etc., (5 percent). 

The quantity and magnitude of soil erosion in this area is enormous (5,000 – 10,000 tons/
year), the ecological environment is fragile, agricultural production is extensive and back-
ward and the economic base is poor. This has forced farmers to encroach in to steep lands 
to compensate for the decline in land productivity, which further aggravated land degra-
dation, environmental deterioration as well as intensifying soil and water losses. Poor re-
source endowment and high population pressure combined with unsustainable agricultural 
practices have resulted in wide spread poverty and massive environmental degradation. 

Much of the loess plateau region is faced with severe water shortage. Annual precipita-
tion, mostly as rain, ranges from 250 to 550 millimeters. Most of the rain falls in the summer, 
usually in short, intense storms. Long droughts are common. The available water resource 
is concentrated in the rainy season which causes serious flooding while drought occurs in 
the dry season.  Some 60-70% of the yearly total river runoff in North China occurs from 
June to September and only 20-25% occurs from May to June, when crops need water 
and this hardly meets the crops’ water demand, causing reduction in crop yield.  As a re-
sult, the area suffered from repeated drought. Out of the past 40 years, 26 were hit by 
drought which reduced production by 30-50% compared to the normal years. The other 
consequence of water scarcity in the region was the practice of mono cropping agricul-
tural system as the available water was insufficient to cultivate cash crops, which require 
more water. This has resulted in low annual income per capita. The regions that suffered 
most include semi-arid loess plateau in Gansu; Nimgxi, Qinghai, and Inner Mongolia. About 
29 million people residing in these regions did not have accessible to safe drinking water.

4.2 Efforts made to address the challenges

 4.2.1   Loess plateau watershed rehabilitation project

Since the problem of soil erosion in the Loess Plateau is severe and the people live in pov-
erty, the Chinese government used a Credit from the World Bank Group for the Loess Pla-
teau Watershed Rehabilitation Project, a large-scale project for water and soil conserva-
tion. China’s Loess Plateau Watershed Rehabilitation Project was executed in two phases: 
Phase I, launched in 1994 and completed in 2002, provides valuable insights on how to meet 
those challenges. The Loess Plateau Watershed Rehabilitation project I covers 1,560,000 
hectares of the Loess Plateau in 21 counties, 17 of which the government identified as 
among the poorest in China. The primary objective of the project was to increase agri-
cultural production and incomes on 1,560,000 hectares of land in the Loess Plateau in nine 
tributary watersheds of the Yellow River. A secondary objective-- to reduce sediment 
inflows to the Yellow River--was achieved by locating the project areas in those parts of 
the basin with severe soil erosion. Factors such as poverty level, strong leadership, com-
mitment at the local government level, and development potential were also considered 
in the selection of project areas.

The project aimed to (a) create sustainable crop production on high-yielding level farmland 
and there by replace the areas devoted to crops on erosion-prone slope lands; (b) plant 
the slope lands to a range of trees, shrubs, and grasses for land stabilization and the pro-
duction of fuel, timber, and fodder; and (c) substantially reduce sediment runoff from slope 
lands and gullies. These objectives were met and enhanced by a decision by the local au-
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thorities to restrict free grazing of sheep and goats, not only in the project areas, but also 
in large areas outside the project. Farmers have adjusted to grazing bans more readily 
than expected. Government leaders at all levels have no doubt that the wide acceptance 
of grazing bans is a direct result of the project, and many believe they are witnessing a 
revolution in land and livestock management in the Loess Plateau.

The objectives of the project of sustainable and coordinated social, economic, resource 
and environmental development of small watersheds are consistent with the poverty 
reduction strategy of the Chinese government’s Eight-Seven Poverty Reduction Program 
(to eliminate poverty for 80 million people within seven years, from 1994 -2000). The shift 
from relief to development in the government’s poverty reduction strategy enhances 
the capacity of the population to share in the opportunities brought about by economic 
reforms. By combining the harnessing of small watersheds with economic development 
and the improvement of peoples living standards, the Loess Plateau project fully reflects 
the rationale of sustainable small watershed development.

The Loess Plateau Watershed Rehabilitation Project has two parts: one is to conserve 
land, control sediment, and enhance farm incomes through terracing, afforestation, and 
orchards, grass growing, construction of sediment control dams; the second is capacity 
building such as training, scientific research and technique promotion.
Phase II of the Loess watershed Rehabilitation project covers nearly 2 million ha in 12 river 
basins of the Loess plateau in 37 counties of Shanxi, Shaanxi and Gansu provinces and the 
autonomous region of Inner Mongolia. Counties and small watersheds for phase II were 
selected for inclusion in the project based on a variety of criteria: severity of soil ero-
sion, poverty level, experience in development potential and repayment capacity, strong 
leadership, commitment at local level and proximity to science and research organizations 
involved in soil and water conservation.

 4.2.2  Rain Water Harvesting (RWH) and Utilization: an example from 
  Loess plateau of Gansu province

 In the past 40 years, efforts were made both by technical people and local community to 
improve the situation. The initial efforts were focused on finding solutions to the problem 
with the adoption of traditional dry farming practices. These include: 

• Reforming the landscape in order to retain more rainfall (terracing and 
 contour farming), 

• Improve cultivation measures to protect soil moisture from evaporation 
 through deep plowing, mulching, etc. 

Watershed rehablitation through Reforastation
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• Improve crop resistance to crop water stress through breeding drought 
 resistant varieties, etc.

• Taking measures to harvest rain water (mini-catchments, spate irrigation, 
 flood harvesting) 

Though these efforts were useful in enhancing productivity during normal years, the ef-
fectiveness of the interventions was limited for the drier periods. Complementing im-
proved traditional dry farming techniques with additional water supply is required to 
ensure a high level of crop yield in rain-fed agriculture at all times. Rain Water Harvesting  
(RWH) is the only potential and easy to use water resource in the area. 

Since the end of 1980’s, RWH has been proved to be a more sustainable approach for in-
tegrated development of society and rural economy. In some areas (mountainous) it is the 
only source available. The use of rainwater by local community dates back to thousands of 
years. Local people used to store runoff using underground tanks (known locally as Shuijiao). 
But the rainwater utilization efficiency was low and the collected water was not even 
sufficient for domestic use. It was thus found necessary to increase water collection effi-
ciency through the increase of concentration area. To achieve this goal, experimentation, 
demonstration and extension project was launched with the support of Gansu Provincial 
Government and Water Resources Bureau. The project was aiming to study rainfall-runoff 
relation under different rainfall conditions on different rainwater harvesting fields to find 
out appropriate rainwater use pattern and formulate design procedures. Based on the 
research conducted from 1988 to 1990, relationship between Rainfall Collection Efficiency 
(RCE) and rainfall amount and intensity, under different catchment materials was estab-
lished.

On the basis of research findings, demonstration and extension was launched since 1990. 
The household RWH system for daily water use includes 80-150 m2 of tiled roof and con-
crete paved courtyard, one water-cellar (15-20 m3) and a hand pump. Some RWH systems 
for irrigation purpose were set up with the construction of greenhouses. By the end of 
1994, 2.4 million m2 of collection field and 22,280 water-cellars with improved design were 
built. This improved the RCE by about 70%. Progress has also been made in rainwater 
irrigation scheme. In 1995, a serious drought occurred in Northwest China. Learning from 
the success stories of the research, demonstration, and extension project that was oper-
ational from 1988 to 1994, the provincial Government launched a project called “1-2-1” that 
aimed at solving the water shortage problem in the area. The project was financed by the 
government. The project involves building one rainwater collection field, two underground 
water tanks, and one piece of land close to the household to be irrigated with stored 
water. In a period of two years, the project met its pre-set goal of reaching 1.31 million 

Mini-Catchment Water harvesting Roadside rain water Harvesting f
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people. Irrigation water was also applied to 1.33 thousand ha of land and helped farmers 
to generate income.

Following the successful implementation of “1-2-1” project, the government launched the 
RWH Irrigation project in 1996. This project further opened the way for farmers to devel-
op the economy and improve their livelihood. 

The practice of RWH in Gansu province was significant in rural development. Through RWH, 
rural communities benefited from reliable, clean, and cheap water resources. It also re-
lieved the farmers, especially women and children from travelling long distances to fetch 
water. The tiling of roof and concrete courtyard raised the quality of life of rural communi-
ty. The RWH for irrigation has enabled farmers to mitigate drought and increase crop yield 
by about 40% on average. RWH has also a significant impact in promoting ecological and 
environmental conservation. With increase in productivity, farmers gave up encroaching 
hill slopes. The hill slopes were converted into planting trees and grasses, promoting fruit 
tree plantation and intensifying animal husbandry. Now, it has become a national policy to 
convert land above 25 degree slope  to tree and grass plantation to stop soil erosion and 
reconstruct the ecosystem. As an incentive, the government subsidizes farmers with 50 
RBM/Yuan and 100 kg of grain for planting trees and grasses on one Mu (15 Mu is equal to 
1 ha) of originally cultivated land for a period of five years.

The recent progress of the RWH project in China: The State government has paid 
serious attention to the rural water supply and the irrigation & drainage to promote the 
agriculture development and the “New Village Construction Program”. Regarding  the rural 
water supply, most villages were linked with the centralized piping system. However, 
in the remote mountainous area and the area where surface and ground water source 
is inadequate to build the centralized system, RWH is still the feasible way for rural wa-
ter supply. Apart from the future development of irrigation with the conventional water 
source (reservoir, canal, well, pumping, etc), the RWH irrigation will still play a key role for 
enhancing the rain-fed agriculture, especially in the remote and/or mountainous areas 
with water shortage. 

Evaluation for RWH project: The economic evaluation made for RWH project concludes 
that the RWH project in Gansu is economically feasible both for domestic and irrigation sup-
ply. In terms of social impact, the RWH project for domestic water supply avoids the hard 
labor of women and children for fetching water. Now, children have time to go to school 
and women can participate in the public and household activities. On top of that, it is also 
an environment friendly approach.

 Bountiful harvest from rehablitated watershed Watershed spatial-social transformation New Village Con-
struction Program
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4.3 Relevance of China’s Loess plateau experience to Eastern Nile 
Basin countries 

From the outset, ENTRO and member countries have recognized the importance of or-
ganizing study visits both within & outside the region in order to learn from experiences 
of other countries and adapt and incorporate good land management practices into the 
regional watershed program. To this effect a number of regional and international study 
visits were organized in the last four years of the project life (India, Ethiopia, Rwanda, Tan-
zania). In the context of the Eastern Nile countries, the experiences from these visits were 
very much relevant. The experience also illustrates that flexibility and diversity of simple 
technologies tailored to local conditions are viable approaches to Eastern Nile countries.

Building on the experience and based on the request of member countries, the focus of 
the current International study visit is to share the experience of  China’s Loess plateau 
rehabilitation program on Rain Water harvesting and Watershed development which suc-
cessfully addressed the challenge of severe environmental degradation and lifted the 
population out of abject poverty. 

The importance of this theme is reflected in the Eastern Nile region. Land degradation in 
Eastern Nile is severe and widespread. High rate of soil erosion, deforestation and degra-
dation of range lands is evident throughout the region. Despite huge investment by nation-
al governments with substantial donor support to halt soil erosion and reverse process of 
land degradation, the results were mixed. Learning from other successful interventions in 
the region and elsewhere will help in designing a better program. 

The upper stream of the Eastern Nile basin (highlands of Ethiopia) where agriculture is 
exclusively rain fed, rainfall variability (spatial and temporal) has historically been a ma-
jor cause of food insecurity although the total volume of rain water is relatively large. 
Inter-annual and seasonal rainfall variability in this part of the basin is high and agricul-
tural yield declines resulting from such frequent inconsistencies. Due to large spatial and 
temporal variations in rainfall and lack of water storage facility to capture excess water 
for use during period of scarcity, there is no enough water for most farmers to produce 
more than one crop per year. Irregular dry spells and droughts exacerbate the incidence 
of crop failure and hence food insecurity and poverty. On the other hand the rainfall during 
the wet seasons is eroding fertile agricultural soils leaving behind degraded lands and gul-
lies. Given the rainwater potential, the promotion of water storage related technologies, 
especially rainwater / runoff harvesting at household and community level is crucial. 

Likewise, water scarcity in the lower part of the basin is very critical with annual rainfall 
received in these areas is as low as 75 mm per year. The main concern in this part of the 
basin is poor access to water for domestic and agricultural purposes since there is limited  
large and small water infrastructure. Access to clean water for household and livestock 
is poor. There is limited infrastructure in place to capture and store water from the short 
flooding period. Water availability to sustain biodiversity and agricultural production is a 
problem since the river is no longer flowing all year around. Efficient use of available wa-
ter is another concern and there is scope for large improvements in irrigation efficiency. 
Minimization of evaporation losses is important not only due to the currently high tem-
peratures but also the anticipated increase due to the impacts of climate change.

If rainwater harvesting is successfully implemented, there will be potential for significant-
ly larger volumes of cereals, vegetables and other cash crops will be produced to ensure 
food security, to increase incomes and improve nutrition, and the burden on women and 
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children in collecting water will be reduced.  This can enable women to participate in oth-
er economic activities, girls will be freed from carrying water to attend school, and adult 
women can engage in more productive work. A virtuous cycle is then possible to increase 
food security, enhance incomes, reduce poverty and improve the environment as well.
It is clear from the above that the challenges faced by the Eastern Nile Basin and that of 
China’s Loess plateau is similar in many aspects: High soil erosion and sedimentation in the 
upper reaches of the river system; flood hazard in the downstream reaches; siltation of 
infrastructures, and very poor living standards of communities. Concerted effort and inno-
vative approaches have resulted in rehabilitating and reversing the processes of degra-
dation in the Loess plateau with improved living standard of the inhabitants of the region. 
It is believed that a lot will be learned from China’s experience to improve the situation in 
the Eastern Nile Basin and bring about sustainable development and improved livelihood to 
millions of people in the basin.   

   FIELD VISIT OBSERVATIONS

Rainwater Harvesting and Poverty Eradication

Rainwater Harvesting (RWH) is a technology, a micro engineering structure to collect and 
store precipitation at its initial stages of rainfall for spot demands of domestic and agri-
culture use. The history of RWH in the region can be traced back to the fifth century BC. 
With continued population growth and the growing water crisis today; with recognition 
of the limits to cross-basins water transfer and exploitation of groundwater, Rainwater 
Harvesting is being accorded increasing importance. Experiences in China in the recent 
two decades showed that RWH not only can solve the problem of drinking water supply 
but also can supply water for drought mitigation to enable a stable and promising harvest 
thus ensuring food security and poverty alleviation as well as ecological and environmen-
tal conservation.

The significances of RWH stand out mainly on the following aspects:

1. At the household level RWH enables people to get clean, reliable and cheap water 
source for domestic use through simple and accessible technologies. 

2. RWH provides irrigation water to supplement and in some cases supplant rain-fed 

5
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farming. According to investigation in Gansu, China, crop yield can be raised by a range 
of 20-80%.The water supply efficiency reaches 4-6kg/m3, which is much higher than 
that of conventional irrigation.  RWH does not raise farm yield only, but has also cre-
ated conditions for structural modification of agriculture and income generation. With 
water stored in the tanks, farmers are able to change their cultivation pattern accord-
ing to market needs. Along with large scale implementation of RWH systems, planting 
of cash crops like vegetables, flowers, and herbs as well as orchards have rapidly 
developed, enabling farmers to increase their incomes. 

3. RWH has become an effective way to promote environmental conservation in the 
semi-arid areas. In the past, owing to low crop yield, farmers reclaimed the land pri-
marily for planting staple crops, even on slopes steeper than 25 degrees, causing se-
rious soil erosion. This formed a vicious circle: “The poorer they were, the more they 
reclaimed marginal land, the poorer they would be.” As RWH started to significant-
ly raise land productivity and farmers’ food security increasingly ensured, farmers 
started changing their cultivation pattern. They recognized the profits planting trees 
and grass can bring them. They got motivated to join the State supported land Con-
version Program that encourages farmers to shift their land with steep slope from 
cereal cultivation to tree and grass planting. Since water is most essential for the 
ecosystem in such an arid region, RWH has played an important role to enable young 
plants survive. Over 30 years of RWH practices in China has shown that RWH is a 
decentralized solution in the mountainous region, using indigenous resources, adopt-
ing appropriate technology, facilitating community and farmers participation owing to 
simple technique, low investment. Compared to large scale water resources projects 
and infrastructure, which is often accompanied with numerous environmental issues, 
RWH as mini-type project has little negative impact on the environment. RWH there-
fore is an environment-friendly intervention.  All these features make RWH a sus-
tainable approach in integrated development of social economy and conservation of 
ecology-environment. In China, now the RWH is recognized as a long-term and strate-
gic measure for the sustainable development in the mountainous regions which suffer 
serious water shortage. 

 
In Gansu province the livelihood of the communities were totally based on the mountain 
resources and people even used to live in the caves of mountains. Mountains were defor-
ested, soil erosion was high, water insecurity was highly pronounced due to shortage of 
rainfall and as a result inhabitants were food in-secure. To alleviate these chronic prob-
lems, Integrated Watershed Management approach was selected to bring development 
in rural mountainous area. As a result of high commitment of the government, sectoral 
integration and participation of the communities, things have changed to the better.
 
Research based rainwater harvesting; renewable energy application and soil and water 
conservation technologies and improved agricultural farming system have been intro-
duced and implemented. Mountainous areas became productive and valleys are highly 
developed. Now food, water and energy are secured. Income of the communities has 
been maximized and lifestyles are changed. Following the mountains and valley area de-
velopments, new and modern settlements are established. Generally within a period of 
30 years the local government and communities have made a colossal change - a social 
transformation.
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Social transformation of a once lagging region  (urbanization)
 
Land degradation and soil erosion in the three Eastern Nile countries - Ethiopia, Sudan and 
South Sudan -  are major problems that render farming lands unproductive and out of 
production. Water for domestic use at house level is still unmet. Generally food, water and 
energy are not secured at household level due to serious endemic poverty consequent 
upon natural resource and environmental degradations. Eastern Nile countries have to 
learn more from China, specifically from Loess plateau region and adopt proven and viable 
watershed management and Rain Water Harvesting practices and technologies. Introduc-
ing rain water harvesting technologies, making integration among sectors, introducing and 
implementation of simple technologies and research based watershed management ap-
proaches are the take away messages from the Exchange visit

 
Reforested mountain landscape
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Developed valley

 

High value cropping (apple orchards)

 
Bountiful Staple crops

Securing water at household level for domestic uses

The precipitation/rainfall status determines the availability of surface water and ground-
water in a given catchment or watershed. If the rainfall is below a given threshold, it 
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adversely affects domestic water supply. The domestic water demand includes drinking, 
food preparation and cooking, personal hygiene, washing clothes and cleaning, washing 
pots, pans and other utensils, cattle use and toilet use, etc.  In the case of Loess Plateau 
region of Gansu province, China, the annual rainfall is only 306mm while the potential evap-
oration reaches 1500-2500mm. As a result water security is a critical problem. So to 
overcome the problem of water insecurity at household level the following rainwater 
collection approaches have been adopted.

Roof rain water harvesting

Roofs are some of the most common used surfaces for collecting clean water. Roofs built 
from impermeable surface (tile roof, cement mortar, clay mud dried in the sun and baked 
in akin) materials have much higher Rainwater Catchment Efficiency (RCE). Water collect-
ed from the roof-gutter system is made to flow into an underground tank and stored.  Of-
tentimes the stored rainwater has quality problems(bacteria and turbidity). To get over 
these problems simple solar heaters are developed to boil water and sand and gravel 
filter and purification chemicals are used to purify the water to make them safe for drink-
ing and cooking purposes.

Purification of rain water harvested for drinking

 

Boiling harvested water with solar technology
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Courtyard surfaces are compacted and paved with concrete slab thus making them less 
permeable, resulting in higher RCE. The collected rainwater from this small catchment is 
stored in the ground tank.  For de-silting, simple structure is constructed close to the mouth 
of the underground tank. The courtyard is frequently cleaned to ensure cleanliness of the 
water.

Securing Energy at Household Level

Reliable supply of energy has been a major problem in the Gansu project area. The local 
people needed energy to cook their food, to boil drinking water and heat/warm their 
house. The source of energy has been biomass - resulting in depletion of the forests in the 
surrounding mountain areas. This problem led to researchers focus on finding affordable 
and easy to use technologies that alleviate the shortage of rural energy supply.  Toward 
this end the Chinese government supported the emergence of different companies to 
produce solar cookers, room heating radiators and different size and model of efficient 
low-biomass stoves. Besides the above technologies, many biogas plants (that utilize meth-
ane from animal manure) have been built at household level. The by-products of these 
small bio-digesters are used as green fertilizer for cropping. The combination of these 
technologies, which can be observed at one household, have resulted in ensuring the en-
ergy security of rural families. The added advantage is carbon emission reduction and 
increase of biomass cover and reduction of deforestation.

 

Mass production of efficient biomass cookers

 



31

Demonstration of biomass cooker efficiency

Securing water at household level for continuous Food production 

Due to shortage of rainfall and water, the low agriculture productivity causes food inse-
curity in many areas at household level. To overcome this deep rooted problem, In China, 
the Gansu technical people and the local farmers have made many efforts in the past 45 
years to improve agricultural productivity and peoples living conditions through efficient 
storage of limited rain water and retention of moisture in the soil and the selection of 
crops and growing methods that make the best utilization of this moisture.
The following measures have been adopted and proved to be effective: 

• Reforming the land to retain more rainfall, such as level terracing, contour   
 planting
• Cultivation measures to retain soil moisture such as deep plough, harrowing 
 and tillage, mulching.
• Plastic sheeting on plots to collect rainwater and prevent or reduce 
 evaporation loss
• Fertilizing or manuring to increase resistance of crop to water stress
• Breeding new varieties that can have higher resistance to water stress 
 and adaptability to the rainfall condition
• Measures of mini-catchment, floodwater harvesting and spate irrigation.
• Improvement of traditional rainwater harvesting technology like 
 underground tank Shuijiao and Shuiyaoo to store runoff. 
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Reforming the land to retain water/moisture/
 

Contour terrace/leveled
 

Manuring
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Plastic sheeting, mulching

 

High water stress resistance (high value crop)

Environmental rehabilitation and Lake Ecosystem Restoration (desert 
encroachment reduction) 

Due to excessive water use and mismanagement in the upper catchment, the level of wa-
ter and its potential to provide different services decreased from time to time. The scale 
of water use has exceeded the carrying capacity of the water resources system. Each 
year an amount of 416 Mm3 of water resources was over exploited, resulting in deteri-
orated ecosystem, desertification, water table descending. The water resources crisis 
threatens the oasis stability: the desert in the West and East are invading the oasis and 
eventually will join together. In addition, the water shortage causes water use conflicts 
between upper and downstream residents. Also, the accelerated overdraft of groundwa-
ter water table descending causes dozen thousand hectares of forests that have been 
survived by abstracting groundwater withered and died. To curb this critical challenge, 
the government of China initiated Integrated Water Resources Management Program in 
consultation with key stakeholders. Its objective was to guarantee water supply for do-
mestic use and basic need of the ecosystem, meet the demand of industry, modify the 
agriculture structure and enhance efficiency and benefit of irrigation, improve people’s 
living and promote sustainable social and economy development. In particular, it was aim-
ing to reallocate water between upstream and downstream and between production and 
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ecosystem use and to stop overdraft of groundwater. Construction of a reservoir was 
part of the implementation of the water resource management project with the following 
multipurpose objectives; hydropower generation, irrigation development, downstream 
recovery of environmental services, and flood control.

Xiying Reservoir and Head Works:

Xiying Reservoir is situated at Sigouzui of Xiying River (one of the eight tributary rivers 
of Shiyang River), 40 Km distance far from southwest of Lianfzhou district in Wuwei city. 
The total storage is 23,500,000 m3, with the designed and effective irrigated areas of 
384,600 Mu (15 Mu = 1 ha) and 378,300 Mu, respectively. The construction of the reservoir 
was started in 1970, and completed in 1973. The reservoir pivot consists of main dam, 
auxiliary dam, water conveyance tunnel, and flood discharging tunnel. The maximum flood 
discharge is up to 430 m3/s. The source of water for Xiying River is from snow and rain, 
no ground water contribution to the river.

The small multipurpose dam has been designed for several uses i.e. to control flood from 
causing damage agricultural farm; to irrigate 22,000 hectares and provide domestic wa-
ter supply, and generate 12MW hydropower. The dam retains snow water during the win-
ter and rain during the rainy season from the nearby mountain chain. The dam capacity is 
23Mm3. Although upstream catchment has good vegetation cover high sediment (30,000 
Tons/year) is still major problem for the reservoir. About 100MCM of water is released to 
the downstream from the dam to support biodiversity and ecosystem.

The dam has no noticeable social and environmental impacts. The river dam is adminis-
tered by Wuwei Water Resource Bureau. About 122,000 farmers rely on this river for the 
irrigation. Irrigation water is equally allocated and distributed through different irrigation 
canals. The irrigation users/farmers pay in advance for the allocated water. The individual 
farmer is charged 100 Yuan for 425m3of water use to irrigate 0.067ha. 

Water is allocated to major water users and uses, maintaining minimum levels for social 
and environmental flow while addressing equity and development needs of society.

      
                  Release water to the down stream
Hongayashan Dam/Reservoir and the rehabilitating lake area 

The reservoir, one of the largest desert reservoir of Asia covering an area of 25km2, has 
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been built on the Shiyanghe River, 30 km south of the Minqin City in 1958. The reservoir is 
surrounded by two major desert areas: the Tengger and Badain Jaran deserts. The height 
of the dam is 16.5m, 8060 m long dam, with a total storage capacity of 127 million m3. The 
reservoir has two parts, East dam with 1360 m long and West dam with 6700 m long. The 
total storage capacity of the reservoir is 127 million cubic meter. The objective of the res-
ervoir is mainly to supply reliable water for domestic use, irrigation, fishing, flood control, 
eco-tourism and environmental protection.
During our visit, it was learned  that Hongayashan  reservoir,has been  in a critical situa-
tion. Sedimentation and siltation have been major problems. In addition , the capacity of the 
reservoir storage has been progressively reducing due to shortage of water resulting 
from too much upstream abstraction. Many boreholes were also dug by individual farm-
ers to meet their water demand for irrigation. As a result water table has been falling 
down progressively and the ground water recharging capacity has declined in the basin. 
Consequently water flow to the downstream was interrupted resulting in the dry up of 
the lake Qingtu. 

Qingtu Lake was the biggest one in Minqin County with more than 4000km2 blue water. In 
1959 the lake dry out because of the high level consumption of the Singue River, source of 
water for the lake, by the upstream beneficiary community related to agricultural uses. 
The ground water table was also declined because of overuse beyond its carrying capac-
ity. As a result, the two deserts met together. The lake had been buried by yellow sand 
since 1990, became part of Badain Jaran desert. The wildlife which was living in the lake 
migrated to other places searching for water. The depth of sand reached up to 3 to 6 m 
with 13 km of sand line, and moved at the speed of 8 to 10 m towards the oasis each year. 
The situation seriously threatens human inhabitant, industry and agricultural production 
and traffic in neighborhood of township, led to unexpected loss for local people.

Measures taken

In order to curb the challenge, integrated water resources management project was ini-
tiated in 2007, with the establishment of a river basin management institution. The objec-
tive of the project was to increase the annual water supply and recover the lake to the 
extent of the previous amount through proper planning in order to allocate and distribute 
the limited water resource among different water uses. Among others, the measures 
taken to bring the impr and restore the lake were through reducing the size of irrigable 
farm; introducing agricultural practices which use less water and improve water use ef-
ficiency; closing large number of boreholes to controle the overuse of the ground water, 
using integrated environmental protection interventions (different biological and physical 
structures have been constructed to intercept sand encroaching), and building reservoir 
to collect and store runoff during rainy season for balanced release of the available water 
and relocation of farmers away from the lake surrounding.

Transfer of water from the adjacent Yellow river basin to Shiyang was an additional in-
tervention made to sustain Lake Ecosystem. Due to the commitment of the Government 
towards the restoration of the Lakes and their ecosystems, the displaced farmers have 
been subsidized to produce high value crops through use of efficient irrigation technology 
and greenhouses. As a result, agricultural yield increased many folds. Market infrastruc-
tures have been established and farmers are advised to consolidate their land uses in or-
der to grow market oriented crops and enter into the market system. Conflicts among the 
farmers have been resolved due to proper allocation of water and as result of increase 
of individual income.
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As the result of the above measures, Substantial amount of water started to be released 
to the downstream to support the lakes restoration and rehabilitation process. Ground 
water recharging capacity increased and water table was raised (data from an auto-
matic water table recorder installed at the downstream)and with in 15 years, the lake 
restoration effect was visiblewith the re-appearance of different water birds, access 
of tourism and Job opportunity has been created. Awareness among the communities is 
increased on efficient use of water and water security for ecology has been improved.

           
Sand encroaching a lake

    
Lake restoration/ rehabilitation
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   CONCLUDING REMARKS AND THE WAY 
   FORWARD

Watershed Management and water harvesting

Serious soil erosion, degraded land, mono type agriculture and deteriorated environment 
coupled with frequent drought were the main causes for low agricultural production and 
productivity level and consequent food insecurity in five critical areas including Semi-ar-
id Loess plateaus in Gansu province. Gansu province which is located at the inner land of 
North West China is one of the driest provinces in the state with annual precipitation of 
306mm.

To improve productivity of land and people’s living condition, the government of China and 
local communities have jointly made concerted efforts in the past 40 years to improve ag-
ricultural production and productivity focusing on improving traditional dry farming prac-
tice in regions of limited moisture.  The technique used to retain moisture in dry period 
includes terracing, contour ploughing, deep ploughing, mulching and growing varieties that 
can have higher resistance to water stress and adaptability to rainfall conditions. Accord-
ing to the information from the researchers from Gansu water conservancy research 
Centre, these measures have proved to be valid but their effect was limited due to the 
fact that the systems are much less effective in dry year/ less adaptability to climate 
variability. It was concluded that for the improved system to have effect under all climatic 
conditions, there is a need to supplement the system with additional water. 

In China, starting from the late 1980’s rain water harvesting has been proven as a sustain-
able approach for integrated development of society and economy in rural areas.  In some 
mountains areas like Loess plateaus, rain water harvesting is an irreplaceable measure 
for human survival and development. From the exposure visit in Gansu province of China, 
there was tangible evidence that people changed their house from cave life to modern 

6

Rehablitated Lake
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Villas. The emergence of big cities and the development of Cities are observable changes 
of the social transformation in the area. Production diversification (high value crop pro-
duction) and specialization for market oriented crop varieties in green house and changes 
in farm implements from hand tool to modern machineries are the results of overall suc-
cessful policy changes and introduction of water harvesting technologies in the province. 

Water harvesting in China has reached its current stage as it was supported by research, 
demonstration and extension linkage with the special attention on the relationship under 
different rainfall conditions and on different rainwater harvesting catchments to find out 
suitable rain water use pattern and to formulate design procedures for the rain water 
harvesting system. The different rain water harvesting materials used for the research 
purposes were concrete, tiles, plastic films and mixture of cement soil, lime soil, compact-
ed soil and natural soil.

According to the information from the researchers from the Gansu Water Conservancy 
research, experts working on RWH and local communities benefiting from the project, 
harvested rain water can be used for different purposes; i) reliable, clean and cheap wa-
ter resources for the local farmers ii) can be stored and used as supplemental irrigation 
during the dry period iii) it has a significant role in environmental and ecological promotion 
by reclaiming land in steeply slope areas and iv) attain sustainable development in drier 
mountainous area like Loess plateau in Gansu province. Different type of rain water collec-
tion surface can be used; surface of existing structure that has less permeable including 
roofs, paved high ways, courtyards, threshing yards, sport grounds and roofs etc ; natural 
slope; purposefully built surface like concrete, cement soil, plastic film.     
In many parts of China and in Gansu province where the exposure visit has been carried 
out, the local communities and the government authorities have come out with the conclu-
sion that water harvesting could not only be regarded as temporary solutions to mitigate 
drought but also can be taken as an integrated approach for increasing water availability, 
agricultural production, control soil and water loss and improve the ecological and environ-
mental system. 

The following key messages were drawn as lesson from exposure visit at China:

• Water harvesting technology is a technique that is used to store water during the 
 rainy season which can be used during the dry season for irrigation, domestic 
 water supply and irrigation purposes. The efficient and economic utilization of 
 water through proper planning of rain water harvested for domestic consumption 
 For example 40M3 of water for a family of 4 members for a year. 

• Government commitment at all levels (including  seeking financial sources and loan  
 facilities from the world Bank, supply of farm input and subsidies) and active 
 participation of the community both on research and technology adoption highly  
 contributed to the current observable change of lives of rural poor (from cave to  
 modern life style) through rainwater harvesting and watershed management. 
 
• Water harvesting and watershed management is not only the duty of Agricultural 
 development and water resources institutions, but also  of all institutions in the 
 country have a responsibility  to change the lives of the rural poor so as to bring 
 holistic development. For example, there was integration among different 
 institutions including local experts, ministry of agriculture, Water, finance, health, 
 forestry etc. to solve multiple problems of rural communities. For example they 
 community in Kuni county use harvested water for drinking purpose; however 
 due to high bacterial content of the water, direct use of water for drinking purpose 



39

 has health impact. So the introduction of submersible pump by the government to 
 purify the water is an indication that the approach is holistic to address health 
 problem while the main intervention would be water harvesting. 

• According to the explanation from experts at Kuni county of Gansu province of 
 China, each government employee has a responsibility to serve five to ten families 
 in a given watershed to support them through information sharing, input supply, 
 credit facilities, and family planning and so on. In most EN countries such approach 
 is not common, except attention by the government as institution or organization 
 with less attention to government employee- community family relationship.     

• Intensification of farming (shifting from food crop to cash crop or commercial and 
 market oriented farming of high value fruit crops, trees for timber production ), not 
 only the solution to address food security issues but also highly contributed to em 
 ployment opportunities at local level in industries established for agricultural 
 product processing. It is also observed that creation of non-farm or off farm 
 employment through expansion of industries in rural areas reduces population 
 pressure and land degradation .

• In Gansu province of China there has been 1.93 million ha of land being covered by 
 terracing which is almost equal to 62.5% of total slope cultivated land in Gansu. The 
 total slope land covered by terracing reached 80% in 2012. The goal is to retain 110 
 million ton of silt, reduced 4 million tons of organic material loss and increase grain 
 production by 1.5 million tons (see table below).
Comparison of Average yields of main crops growing on terraced lands and non-terraced 
slope lands (source: power point presentation by Gansu Research institute of water con-
servancy).

Crops Yields from 
terraced lands (kg/

hm2)

Yields from non-ter-
raced slope lands 

(kg/hm2)

Yield increases 
%

Spring wheat 2187.5 1125.3 94.3
Pea 1947.5 1131.5 72.1
Flax 917.3 547.7 67.5
Potato            3317.4 2141.6 54.9
Naked Oat 2586.0 1699.5 52.1
Buckwheat 2286.0 1199.5 90.5
Millet 4219.5 2971.0 42.0

The above results were obtained by a five-year observation in Gaoquan Watershed (long-
term mean annual rainfall 415 mm) of the Loess Plateau in mid-Gansu between 1996 and 
2000

Plastic mulching has significant role in reduction of evaporation, soil moisture conservation, 
suppression of weed growth and soil erosion prevention and increasing nutrient uptake. 

Effects of different mulch treatments on soil water content in spring wheat field at depth 
of  0-80cm
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Strong linkage between development interventions (large scale watershed development 
& management Loess Plateau rehabilitation program) and the role of research institutions 
in adoption of technology is a good lesson for the EN countries where such linkage is weak 
or has been given less attention.

Treatment Before 
mulch

30days 
after 
Mulch

Before 
sowing

Seedling Lifting Before 
harvest

Average 
soil water 
content (%)

Autumn 
cover

16.4 15.9 15.3 18.6 21.9 20.9 18.2

Spring 
cover

16.4 14.2 13.2 17.4 21 20.5 17.1

No cover 16.4 14.2 13.2 16.5 20.2 19.7 16.8

• Research results are a tool to convince decision makers to fully engage on 
 development interventions and increase the participation of communities by  
 demonstrating doable and observable change on the. The tables above clearly 
 show that there is clear economic benefit to be derived by farm households from 
 terracing the land and using mulching to conserve moisture.

WAY FORWARD

Research, Demonstration and Extension

Adoption of water harvesting technology need to be adopted by research with the in-
volvement of universities and research centers. For example, it is not possible to transfer 
and adopt plastic mulching from china to EN countries without any demonstration and re-
search related to climatic variations including rainfall, humidity, temperature and its effect 
on the growth and development of different varieties of crops which are grown in a given 
locality. Piloting and testing  research output s on demonstration site (e.g. on selected farm-
er’s field) is important to ascertain the appropriateness and adaptability of the technolo-
gies in Eastern Nile conditions before proceeding onto wide geographical. Demonstration 
is also important to bring the result of the research to the attention of policy makers so 
as to get support on implementation of the technologies through budget allocation for the 
innovation and mass mobilization of communities.   

Taking into account rainfall amount and intensities, selection of universities and research 
Centres that are capable of carrying out research on water harvesting technologies and 
related issues are critical steps. For example Haramaya University in Ethiopia can play 
significant role to carry out the water harvesting research (including plastic mulching 
for moisture conservation and identification of watershed management interventions) in 
Eastern part of Ethiopia where rainfall is less and erratic.  This is also true for south Sudan 
and South Sudan in areas where there is rainfall shortage.
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Implementation strategies 

Governments in the EN countries have their own watershed management plans. For exam-
ple in Ethiopia, watershed management has been implemented by Ministry of agriculture 
to increase productivity of land through biological and physical soil conservation measures. 
With the objective of reducing silt load to reservoir and to increase ground and surface 
water recharge, Ministry of water, Irrigation and energy  has been implementing water-
shed management on catchments where hydropower dams and irrigation schemes are 
located. So incorporating water harvesting practice as part of watershed management 
program/project in areas where rain fall is less in amount and in areas where rainfall is 
high but storing water to use in dry period for irrigation and to attain water security for 
domestic purposes (both for human and livestock) is important. 
Furthermore awareness creation on the importance of introduction of water harvesting 
technology in terms of livelihood improvement and its role in household water security 
should be done both at community level (to increase participation) and decision makers 
(political support). The participation of the community on implementation, monitoring and 
evaluation of such project would be useful for sustainability of the technology. 

Budget and manpower

Water harvesting interventions need huge budget and manpower. Water harvesting 
should be part of watershed management project and program of the government of EN 
countries. Governments should allocate sufficient budget for its implementation through 
local financing or alternative funding sources through loan and grant arrangement from 
international and regional financial organizations. As watershed management is part of 
mitigation and adaptation of climate change, application for CDM fund would also highly 
support implementation of watershed management and harvesting project. In this case 
experience from china in mechanisms on how to apply for CDM fund is important (so far 
China applied and used about 38.5 million USD from climate change fund). To achieve man-
power development in the area of water harvesting, exposure visit and practical train-
ings are very important. 

Political Will and commitment  

Active participation of both government officials and communities i.e. partnerships and 
collaborative efforts are important to achieve a common goal of development manage-
ment programs. Commitment of leaders to sincerely address the concerns of the people 
they represent is the major effort expected. The study tour helped to understand the 
immense political will and commitment of government of China to Loess Plateau Water-
shed Rehabilitation Project and water resource management, starting from establishing 
Comprehensive management system of watersheds and basins to bring this accelerated 
progress. 

High level coordination and political will with coordinated approach to environmental prob-
lems to deliver the comprehensive policy and system reform have been observed. It 
has been increasingly recognized in China that the government needs to provide a clear 
vision, strong direction and decisive leadership for all players involved in water resource 
management and green energy development with respect to the government’s priority 
objectives and role in water resource management. Most importantly achieving greater 
equity in water resource in China got an immense political resolve. 



42

Creating Regional Equity 

Creating equity among different regions is transformational leadership. This is facilitated 
by the resource availability. Promotion of regional equity is based on taking into account  
unique feature of each region and  tailor made mechanisms of support such as direct 
support, subsidies and technology transfer. The development planners accomplished and 
played critical role by instituting effective M&E system using the potential resource avail-
ability of each region and balancing the production and supply of goods and services.

Government Green Energy Development Policy

Policy is a plan or course of action in directing affairs, as chosen by government. A well 
designed and developed policy and procedure document will be effective only if it is im-
plemented in appropriate way to ensure maximum impact.

Accordingly the green energy development policy formulated and implemented in China, 
is bringing a lot of success to CRGE (Climate Resistant Green Economy). The policy allows 
private sectors to act on green technologies and our team observed the implementation 
of environmentally friendly and green energy development policies. The government of 
China played a great role in the adaptation of climate change and low carbon emission 
technologies. It supported and facilitated the emergence of private companies (e.g. wind 
farm and solar panel production companies)  to embark on green technology development

Learning from Past Mistakes 

“Learning while doing” is the basic motto of Chinese government and people. In doing any 
development activity there is  an unknown and possibility for  mistakes. Learning from 
past mistakes and correcting is one of the habits of wise and responsible government and 
people.  We observed that losing is not failing but rather is a lesson for the next path. This 
observation canvasses policy making, program planning and project implementation by 
government departments, citizens and individual farmers.

Top down provision of options and incentive system 

Creating conducive environment for the selected development intervention is one of the 
basics of development management . Government of China were highly responsible for 
the provisions of options and incentives to facilitate the entire program. For example, the 
government, in the effort to restore the Chinthou Lake, not only made mandatory reloca-
tion and curbing of irrigation water, but at the same time, provided the necessary enabling 
incentives that made relocation economically more attractive than not to (e.g., subsidized 
sprinkler system, high value crop production and marketing system, credits and soft loans, 
etc). People were better off by following through the government led lake restoration 
program. 
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APPENDICES
Appendix 1: List of participants,

No, Name Position Organization
1 Mr. Tena Gobena Watershed Management Expert Agricultural Bureau of Oro-

mia
2 Mr. Endager Getnet Irrigation Engineer Agricultural Bureau of Amha-

ra 
3 Mr. Dereje Gebremichael Economist, Project planning , 

Monitoring and evaluation ex-
pert

MoWIE - Ethiopia

4 Mr. Assefa Gudina Coordinator Tana Beles Integrat-
ed Water Resource develop-
ment Project

MoWIE - Ethiopia

5 Mr. Asmamaw Kume Director, Basin Administration Di-
rectorate

MoWIE - Ethiopia

SOUTH SUDAN
6 Eng. Deng Santino Ater A. Director for Hydrology
7 Eng. Robert  Peter Zakayo Inspector for Hydrology
8 Eng. Anthony silvestro 

Loromo
Inspector for Dredging

9 Eng. John Morris Togo Lecturer in Department of Agri-
cultural Engineering

Faculty of Engineering and 
Architecture, University of 
Juba

10 Eng. Thomas Jang D/D for Water Resources - Man-
agement

Ministry of Electricity, Dams, 
Irrigation & Water Resources

SUDAN
11 MR. AMMAR ABBKER AB-

DALLA ABDELRAHMAN
Water Resources Engineer Water Resources Technical 

Organ, Ministry of Water Re-
sources and Electricity.

12 MOHAMED OSMAN 
HOAITTALLA IBRAHIM

Water Resources  Counterpart ENWMP -SC (Lower Atbara 
LIU), River Nile State

13 OSMAN YOUSIF IBRAHIM 
MOHAMED

M&E Specialist ENWMP -SC , Project National 
Implementation Unit.

14 SALAH AHMED EL MAHI 
YOUSIF

Local Coordinator ENWMP -SC , Dinder Local 
Implementation Unit

15 SIDDIG ALKHATEEB 
AHMED AlAMIN

Water Resources  Counterpart ENWMP -SC, Dinder  Local 
Implementation Unit, Sinnar 
State.

ENTRO
16 Mr. Fekahmed Negash 

Nuru
Executive Director ENTRO

17 Dr. Solomon Abate RPC - Watershem Mgt. Proj. ENTRO
18 Dr. Wubalem Fekade Head, Social Development & 

Communication Unit
ENTRO
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Appendix 2: Observation Guide for participants, 

1 An overview of Watershed management and Rainwater harvesting programs in China (Pre-
pare a document review of the Loess Plateau Rehabilitation project and brief)

2 Description and highlight of visit (site by site)
a. Biophysical and socioeconomic setting of the visit area
b. Baseline condition – Year 1 when the project started – [population size;   
Farm HH income; level of poverty; participation; gender issues; ]
c. Planning process—long-gestation grassroots participatory vs. Spirited 
 campaign. How was  the WSM approach conceived? How was the 
 resource infusion from outside (finance, technical, material) ? How were 
 the watershed communities made feel owners and responsible for 
 outcome? How was the whole thing organized? What was the role of 
 opinion leaders or motivators from among the community?  -- 
             Accountability—how were leaders held accountable for demonstrable 
 results?
d. Socio-cultural:  How does the tradition of collective work compare to   
what obtains back in Eastern Nile? Any other relevant observation?
 Objective of the program intervention (what it tries to address)
e. Approach and method in design of interventions
f. Technology choice
g. Result of interventions
h. Challenges faced during interventions and mitigation measures

3 Reflections
a. Success factors
            i.  Policy environment                               ii.  Political commitment
           iii.  Institutional arrangement                    iv. Funding base and arrangement
           v.  Result based project management      vi. M&E           vii. Etc
b. What is most striking
c. Relevance for Eastern Nile countries
d. What is that you personally felt has changed in you (with/without  or 
 before/after visit change)—i.e. motivation
e. what will you actually DO concretely when you get back to your work  as 
 a result of your motivation from the visit  (to adopt, or help adopt best 
 practices or introduce policies, or design programs)
f. How differently are you looking at watershed problems now?  What is the 
 major bottleneck (compared to what you saw in the field) you think is 
 hampering watershed work back home?
g. What is the lesson you took home regarding how ONE person (be s/he 
 official, farmer, project staff, etc.) makes a difference?

4 One pager: Your picture + your take home message + and what you promise 
you will do concretely when you get back home? and by when ?
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Appendix 3: Visit Chronology

Date Place and event of visit Focus of the visit

21-10-2014 Travel to China and 
Kuming 

22- 10- 2014 Kuming, Climate change 
workshop 

Organized by MOST & South –South cooperation. The 
workshop focused on sharing experiences in address-
ing climate change impacts under the framework of 
south – south cooperation.

23-10-2014 Fumin County,visit to  
Wind Energy Station

The potential of wind energy as an alternative and 
clean source of energy 
A means to generate fund (CDM) through the imple-
mentation of green energy ( CDM)  

24-10-2014 Trvel to Lanzhou 
25–10 -2014 Gansu Research Institute 

for Water Conservancy
Introducing the institute and its activities
General discussion on Integrated basin management, 
watershed management and rain water harvesting 
with a focus on experience from Gansu district (con-
cepts, practices and lessons learned) as well as institu-
tional arrangements

26-10-2014 Kuni county, visit to RWH 
at household level

Observe different technologies for RWH used at HH 
level and discussion on the impact of RWH in securing 
water at household level in a water stressed commu-
nity and the overall economic and social transforma-
tion attained

27-10-2014 Leoss Plateau, Anding 
District Integrated wa-
tershed management 
project

Integrated watershed management interventions in 
rehabilitation of degraded landscape including physical 
and biological SWC supported by RWH technologies; 
the significant impact it had on transforming livelihood 
of the community with in the watershed and adjacent 
areas.

28-10-2014 Shiyanghe reservoir 
and the headwork struc-
tures

Multipurpose use of the dam and proper water alloca-
tion for different use including irrigation, hydropower 
and allocation for environmental flow as well as flood 
control.

29-10-2014 Hongayashan Dam/Res-
ervoir

Social and environmental problem associated with 
construction of reservoirs (Lack of proper institution 
and management, sedimentation and high cost as-
sociated with silt removal, too little consideration to 
downstream impact on people and ecosystem) and the 
corrective measures required to sustainable and effi-
cient use of water resources through Integrated basin 
management

30-10-2014 Lanzouh town, Ganzu in-
stitute of water conser-
vancy

Wrap-up of the visit – discussion on the lessons learned 
and on the way forward

31-10-2014 Travel back 
home 
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