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Background 
 

The Global Water Crisis and 

climate change  



Impact of climate change to water resources 

management in China (follow up PPT Dr. WANG Xiaojun)  

 

a) Climate change has cause sea level rise, decrease of area of 
snow in Northwest, and season of spring come early, which 
create new challenge for water resources management in 
China. 

b) climate change effects rainfall in quantity, rainfall density, 
format, duration, time of snow thaw, evaporation, these will 
effect the change of available of water resources, for instance, 
rainfall has reduced by 6% in watershed of yellow river, Huihe 
river, Haihe river and Liaohe river, and total amount of water 
resources decreased by 25% as comparing the hydrological 
date from duration 1980-2000 to duration 1956-1979 

c) Climate change lead more frequent of extreme climate case 
such as flood, prolong drought etc.  

d) Climate results area of snow in Northwest China has 
decreased by 21%, which seriously effect discharge of flow of 
the rivers. 

e) It also Increase of temperature and effect evaporation and 
evapotransporation, lead increase of demands of irrigation for 
agriculture. 



Global population  

 Most recent 

forecasts indicate 

that, global 

population is likely to 

peak at about 8.9 

billion in 2050.  





 significant effort will be required to meet the 

needs of an additional 3 billion people in the 

next 40 years.  

 It is predicted that by 2025, about half of the 

world’s population – will live in areas facing 

serious water shortages. 



 

 Water has become a limiting factor for  

development for many of countries, especially 

developing countries 

 To address the water crisis, it call for IWRM. 

 However, One source of water which has not been 

widely exploited is rainwater harvesting (RWH). In 

many of the countries water management still 

focus on surface and groundwater, RWH has not 

yet regarded as alternative for augmenting water.   

 



 The Thirteenth Session of the United 

Nations Commission on Sustainable 

Development (CSD 13) held 11~ 22nd April 

2005, which called for the use of rainwater 

harvesting to augment water demand and 

for the development of capacities in 

rainwater harvesting in accordance with the 

countries’ needs involving all stakeholders.  



Advantage of RWH 
 Can provide water at or near the point where 

water is needed or used.  

 Can be both owner and utility operated and 
managed, or say the owner could be the user as 
well as the manager encouraging better practices,  

 Rainwater collected has few negative 
environmental impacts. 

 Rainwater is relatively clean and the quality is 
usually acceptable for many purposes with little or 
even no treatment.  

 The physical and chemical properties of rainwater 
are sometimes superior to groundwater that may 
have been contaminated. 

 Can co-exist with and provide a good supplement 
to other water sources, thus relieving its pressure 
on other water sources. 

 



RWH development in China 
 With continued increasing demands of water today, the 

approach of crossing-basins water transfer and 
groundwater exploitation has become more and more 
restricting. rainwater harvesting has being began to play 
its unique role.  

 In the 1980s, Gansu Academy for Water Conservancy 
(GAWC) and other institutes made an innovation on 
traditional catchment and storage structure by adopting 
modern architectural techniques and building materials on 
traditional rainwater catchment and storage facilities which 
established foundation for wide application of this 
technology, and expanded for supplementary irrigation of 
agriculture and ecological conservation. 



RWH in China and Gansu province 
 

 Gansu has built 3.5 million RWH storage cellars which 
provides reliable water sources of drinking water for 2.6 
million people and irrigation of 33,000 ha of farming land.  

 Currently there are 25 provinces, 700 counties in China 
adopts RWH and has built over 12 million storage cellars to 
supply drinking water for 36 million people and irrigates about 
3 millions Ha of farmland.  

 IRCSA evaluated that “Gansu has built the largest rural RWH 
system in the world and shares global leading position on 
many technical fields of rainwater harvesting”.  

 this achievement has been recognized on the 3rd World 
Water Forum in 2003 by rewarding Grand Prix for “ World 
Water Activities Competition”, Gansu’s RWH project ranked 
first among 780 pothunter from all of the world.  

 



    2003年在日本召开的第三届世界水论坛上，我院申报的“甘肃雨水利用项目”获得世界“水
行动大奖赛”特等奖，在全球780个参赛项目中名列第一。 

        Our Institute was rewarded Grand Prize for “ World Water Activity Competition” organized 

at the 3rd World Water Forum in Japan 2003 for its contribution on rainwater harvesting, it 

ranks at top No.1 amongst 780 pothunters from all of the world.  



China’s Experience on RWH 

 At the household 
level, RWH 
enables people to 
get a clean, 
reliable and 
cheap water 
source for 
domestic use 
using simple 
techniques.  



Case before RWH 



RWH for Domestic  



Typical design of RWH storage cellar 



China’s Experience on RWH (cont’d) 
 RWH has greatly enhanced productivity in the 

rainfed areas. RWH has been used to provide 

irrigation water to the original rainfed farmlands. 

According to investigation in Gansu, crop yield can 

be raised over 40%.  

 The role of RWH on agriculture is not only in 

raising the yield but also in creating condition for 

agriculture structural modification and income 

generation. With water stored in the tanks, farmers 

are able to change their cultivation pattern 

according to market needs.  



RWH application for crop irrigation, QingAn,Gansu 



RWH application for rice production, South China for semi-humid region 



Water 

storage in 

terraces 





China’s Experience on RWH (cont’d) 
 RWH has become an effective way to promote environmental 

conservation in the semi-arid areas. In the past, owing to the 
insecurity of food production, farmers reclaimed the land for 
planting staple crops as much as possible, even on the slope 
steeper than 25 degrees, causing serious soil erosion. This 
formed a vicious circle: “The poorer they were, the more they 
reclaimed; the more they reclaimed, the poorer they would be.” 
When RWH significantly raises the land productivity and 
ensures people’s food security, farmers start to think of 
changing their cultivation pattern. farmers are motivated to shift 
their land with steep slope from 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. 



 

Application of micro-

rainwater catchment for 

Reforestation 



 In-situs RWH for vegetation improvement  



In-situs water harvesting  

 

 



China’s Experience on RWH (cont’d) 

 RWH system in China has provided an effective 
means to alleviate poverty of which water 
shortage is often the root cause.  

 In many arid hilly areas, Inadequate drinking water 
supply, food insecurity, serious soil erosion, 
deteriorated environment, etc are the common 
features of these areas. RWH enable people to 
get a clean, reliable and cheap water source using 
appropriate techniques at a household level for 
domestic use and irrigation, resulting in raised 
agricultural production and an overall 
improvement in people’s lives.  



Technical innovation and contribution on RWH 

 Architectural Invent for building storage 

underground storage with very lower cost 

and simple procedure enable beneficiary 

can do by themselves. 

 Establish theoretical system for planning, 

design of RWH system 

 Extend RWH for irrigation and establish 

technical system for practice. 

 







China’s Experience on RWH (cont’d) 
 RWH is a decentralized solution, using indigenous 

resources, adopting appropriate technology, 
facilitating community and farmers participation 
owing to simple technique, low investment and O$M 
fees. Comparing to the large and key water resources 
project, RWH as a mini-type project has little negative 
impact on the environment. So it can be called 
environmental-friendly project. Or ECOLOGICAL 
APPROACH. 

 All these features make RWH a sustainable approach 
in integrated development of social and economy and 
conservation of ecology-environment. In China, the 
RWH has been recognized as a long-term and 
strategic measure for the sustainable development in 
the mountainous regions with serious water shortage. 



Afforestation 

on the hill top 

Terracing at 

the hillside 

RWH for orchards 

& greenhouse 

Silt retaining 

dam 

RWH becomes 

integrated 

approach for small 

watershed 

management 



Share China’s Experience on RWH 

 China’s successful experience on RWH arouses great 
interesting of many other countries and regions.  

 To facilitate other countries to share China's experience on 
RWH, Since 2003 China Ministry of Commerce sponsored 
training courses for all developing countries and promote its 
application to other countries. 

 Since 2008, With cooperation of UNEP, Ministry of Science and 
Technology support our institute to launch a Capacity Building 
Program for African on RWH and Ecosystem management, 
through conducting training, study tour, technical support and 
demonstration (ongoing phase). 

 GAWC provides technical support for Nigeria, Saudi Arabia, 

Algeria，South Africa, Kenya, Uganda, Jordan,Caribbean etc 

on training, demonstration and application of  RWH. 

 Over 500 participants from 70 countries attended our training 

course on RWH  



International course hold in Lanzhou, China 



Field practice on building RWH system 



Training course in South Africa, Kenya 



Minister of Water and 

Environment of 

Uganda 

Study tour for African decision-makers 



Case on Adaptation of China’s 

Experience of RWH to other 

countries 



Nigeria  
 
Adoption of 
China 
technology 
for domestic 
RWH 
 
 
 
 
Roof and 
yard 
catchment 
100 m2, 40 
m3 
underground 
storage, 
Rainfall 570 
mm 
 
 
 



Water table is getting down 



 
Adoption of 
China 
technology 
for domestic 
RWH 
 
 
 
School water 
supply 
 
 
Underground 
storage: 
prevent from 
mesquite, 
cool water, 
cheaper for 
construction 
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Algeria 

With Sponsorship of Ministry of Commerce of China, 

GAWC provided technical support for  Building RWH 

Demonstration Project,  Algeria 

阿尔及利亚雨水利用示范工程 



RWH demonstration and training in 

Kenya sponsored by MOST-UNEP 

Co-implemented with  

Zeitz Foundation  



       肯尼亚雨水利用示范 
RWH Pilot Project in Kenya 



       肯尼亚雨水利用示范 
RWH Pilot Project in Kenya 



       肯尼亚雨水利用示范 
RWH Pilot Project in Kenya 



       肯尼亚雨水利用示范 
RWH Pilot Project in Kenya 





 50% cost as comparing other structures in 

African 

 Ease to learn and adopt by local community 



Saudi Arabia 

Since 2006, the institute starts to cooperation Ministry 

of Water and Electricity of Saudi Arabia for 

application of RWH in Southwest mountainous area 

for the purpose of domestic water supply, irrigation, 

landscaping of the National Park. As part of 

cooperation the institute has support to conduct 

national training course on RWH, and complete 

design of demonstration project and compile of tender 

documents.  

 



向沙特水电部部长和副部长汇报项目研究成果及示范
工程初步规划设计思路 
Presentation to the Minister and Deputy Minister on 

finding of the study and concept design of RWH pilot 

project 



实地考察与资料收集 
Field Survey and Data collection 



RWH workshop in Saudi Arabia 



Jordan RWH Capacity Building 

sponsored by UNESCO 



Caribbean 

From 2008 forwards, the institute cooperate with 

Caribbean Development Bank and FAO to provide 

technical support on feasibility study on RWH for 

agriculture for 6 islands countries includes Jamaica, 

Barbados etc. 

 

Based on conclusion of the study,  in 2009 the institute 

assigned 4 experts to Antigua to assist CDB and FAO 

conduct Caribbean Regional Training Workshop on 

RWH Irrigation Technology, 25 participants from 14 

Caribbean countries attended the training. 



在巴巴多斯调研与咨询 
Field Assessment and tutorship in Barbados 



在蒙特赛拉特调研与咨询 

Field Assessment and tutorship in Montserrat 



Simple RWH for vegetable production, in Morne Prosper 



Montserrat 
On-farm RWH for crop, in Blake Mountain 



Rainwater Harvesting 

 Integrated with Plastic 

Mulch 
(innovation of rainfed farm ) 



 The time of laying plastic sheets is before 

or after sowing (Spring). 



Wheat by Plastic Film 

Cover 

Oil rape by Plastic Film 

Cover 



April, 2007 



Aug,2007 





 Welcome visit to Gansu RWH projects 

 Nominate participants to attend the international training 
courses. 

 Join the MOST-UNEP programme for capacity building on 
water resources management and RWH for Africa  

 Publication (RWH Training Book) 

 Looking forward cooperation with other 
donors/organizations such UNEP,UNDP, etc. for promotion 
RWH for developing countries 

 Plan for 2014: demonstration in Saudi Arabia, Ethiopia 
(blue Nile), Kyrgyzstan. 

Welcome to share  our experience 
 



Thanks 


