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ECONOMY AND ENVIRONMENT: POTENTIAL AND HAZARDS 

For thousands of years, the Yellow River Basin (YRB) has 
been the cultural and economic center of China. The nutrient-
rich soils transported by the river from the Loess Plateau have 
supported an economy largely based on agriculture—and 
increasingly irrigated agriculture. Since the 1978 reforms, 
industries began to develop in the lower river reaches; since 
then, industries have gradually expanded westward toward 
relatively cheaper labor and more abundant raw materials. 
Today the basin is home to important mining, chemical, and 
manufacturing industries as well as several urban areas housing 
millions of people.  

While the basin population has benefitted considerably 
from the large amount of natural resources in the basin, it has 
also faced recurring natural hazards over the centuries. The 
extreme inter- and intra-annual variability in precipitation has 
exposed the basin to destructive floods and severe droughts, 
while water-management strategies have been complicated by 
the necessity of leaving enough water in the river channel to 
transport the vast annual sediment load (1.6 billion tons) to the 
sea.  

This project note is based on a report that reviews water 
interventions in the YRB over the past 60 years to draw lessons 
for the development of future high-potential interventions 
aimed at increased water and food security. 
 
ENGINEERING INTERVENTIONS TO HARNESS AND CONTROL 
THE RIVER 

Early efforts to curb the flood hazards and the impacts of 
droughts relied on large-scale engineering structures. Following 
the establishment of the People’s Republic of China in 1949, a 
large number of dams were built for flood prevention, 
hydropower generation, control of sediments, and irrigation 
purposes. At the time of the first Yellow River Comprehensive 

Harnessing and Development Plan, approved by the Chinese 
Government in 1955, there was no expectation that the 
resource could dry up as a result of the expanding human 
footprint.  

By 2000, the total irrigated area had expanded from 0.8 
million hectares (ha) in 1950 to 7.5 million ha in 2000. 
Moreover, by 2007 thousands of silt-trap dams and over 3000 
reservoirs had been built in the basin. These early engineering-
based efforts also had negative consequences. The poor design 
of some irrigation systems led to waterlogging and salinization, 
and the construction of dams led to the displacement of millions 
of people between 1960 and 1990. At the same time, lack of 
clearly defined water rights caused water overuse and 
exacerbated the growing competition between the agriculture, 
domestic, and industry sectors. The lack of a defined water-
rights system allowed upstream users to maximize water use 
while downstream users faced growing water shortages.  
 
THE NEED FOR INNOVATION IN WATER INTERVENTIONS 

By the 1990s the river dried up almost every year before 
reaching the Bohai Sea, and in 1997 water did not reach the 
river mouth for a record of 226 days. The frequent drying up 
threatened the ecological state of the river and destroyed 
vegetation, thereby worsening large-scale soil erosion, which 
has been historically attributed to poor water management and 
overgrazing. Economic and industrial development also 
increased water pollution, and injudicious fertilizer applications 
further aggravated water degradation. 

As a result of growing water-management challenges from 
rapidly increasing competition between water-using sectors and 
growing flow cutoffs in the YRB, the Chinese government started 
to take a more active role in managing water resources through 
legislative and administrative measures.  
 
 



  
  

 

 
 
STEPS TOWARD WATER-DEMAND MANAGEMENT  

The 1988 Water Law offered basic principles for water 
management and recognized the Yellow River Conservancy 
Commission (YRCC) as the basin authority for water 
management. Even more importantly, the 2002 Water Law 
includes rules to protect environmental flows; promotes 
integrated water management; asserts the principles of volume 
control and unified water allocation; and establishes water-use 
rights, permits, and fees as water-management tools. 

Moreover, since 1999, project-based management gradually 
shifted to resource-based management with the intent to 
control flooding, droughts, pollution, siltation, and further 
environmental degradation. Selected pilot projects began 
ensuring environmental flows, restricting the expansion of 
irrigation, and using quasi-market mechanisms for the 
reallocation of water from agriculture to industry. The most 
important change in water management in the YRB has been the 
implementation of Unified Water Flow Regulation, which was 
implemented by the YRCC in 1999 as enforcement of the 1987 
cross-provincial water-allocation agreement. The agreement 
distributes a total of 37 cubic kilometers (km3) across the nine 
riparian provinces, as well as 2 km3 to Hebei Province and 
Tianjin Municipality, which are outside the basin area; moreover 
downstream urban-industrial centers outside the basin area 
have access to river flows. 

Important demand-side measurements undertaken by the 
Chinese administration include the establishment and gradual 
increase of water charges for irrigation, domestic, and industrial 
uses, the establishment of water-use rights based on the 2002 
Water Law, irrigation-management reform, and a gradual 
increase in the use of advanced irrigation technologies. It has 
been estimated that the modernization and rehabilitation of 
existing large-scale irrigation systems could reduce water use by 
20 percent over the coming 15 to 20 years through lining canals, 
using drip irrigation, precision agriculture, and continued 
investment in agricultural research and development. Reform of 
the country’s grain security policy—which sets a target of 95 
percent self-sufficiency in grain production and thus locks large 
amounts of water in basic grain production—could conserve 
even larger volumes of water. For example, focusing irrigation 
on high-value crops, such as vegetables, and expanding less 
water-intensive maize or millet while reducing the area under 

wheat fields would free up large water volumes for other 
sectors in the YRB.  

More recently, the government has focused on ecological 
rehabilitation and water quality control activities. Two Loess 
Plateau watershed rehabilitation projects financed by the 
Government of China and the World Bank between 1994 and 
2005 succeeded in reducing erosion and sediment inflow into 
the river through addressing (1) unsustainable farming practices, 
(2) deforestation, and (3) overgrazing, and the promotion of (1) 
terracing, (2) strip farming, and (3) reforestation. The Natural 
Forest Protection Program and the Sloping Land Conversion 
Program further contributed to these efforts. The Government 
has also started to enforce water-quality regulations. Since 
2003, the State Environmental Protection Administration has 
started to enforce discharge regulations of wastewater into the 
Yellow River to safeguard water supply quality, and in 2007, the 
state council approved water-pollution control schemes for 
some key rivers in China, including the upper and middle 
reaches of the Yellow River. 
 
MOVING TOWARD THE FUTURE  

Large-scale hydraulic investments in the YRB have supported 
rapid increases in agricultural and economic development in the 
YRB. However, the cost of this development was considerable: 
Total surface water depletion increased from 12.2 km3 in the 
1950s to 33.4 km3 by 1998. As a result of extreme water 
shortages, management of water resources in the YRB has 
changed from a supply orientation focused on large-scale 
infrastructure development toward a demand and resource-use 
orientation with incentives to conserve water use. In particular, 
the recent water permit regulation allows sectors—primarily 
irrigation and industries—to trade water saved through 
engineering measures.  

The recognition of the need for more holistic water 
management has led to an increased assessment of 
environmental and socioeconomic costs in addition to the 
benefits of large-scale engineering structures. Water-demand 
management must continue to be reformed, but water-based 
solutions alone will not be sufficient to reverse the increasing 
trend toward water deficits in the basin, particularly during dry 
years. Instead, to be effective, water-policy reform must go 
hand-in-hand with changes in agricultural policies—particularly 
reform of the foodgrain self-sufficiency strategy.  
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