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The North China Plain. 320.000 k.m' in extent. is China's most important Center of agncultural production and home

to more than 200 million people. Through extensive irrigaHon. the region produces more than 50 percent of the

nation's wheat and 33 percem of its maize. mak.ing It critical to national food self-suffiClen~'. Yel. on the North

China Plain. water is the most vital and limiting resource. Natural streamflow has almost completely ceased

because of diversions to urban. industrial and agncultural uses. Groundwater levels are declinmg stead,~~. salt

water is imruding imo previously fresh-water aquifers and in some places the land surface IS subsIding E\'en the

largest cities. which receive highest priority for water distribution. endure repeated ~cnses· set off b!' water

shortages.

The report examines the relationships between agricultural policies in the North China Plato. the approaches to

water managemem that evolved from them. the quantity of water that was aCtual~' used. and :he coroSequem

groundwater depletion beneath Luancheng County. Hebei Province. from 1949 to 2000 (figure 1} To S)"'SlematocaUy

address these relationships. we use a comprehensive water-balance approach Our results indicate that a single.

longstanding policy-that of using groundwater to meet the crop-water reqUIrements not suppi'ed by

precipitation-is responsible for the steady rate ofgroundwater decline.

Attempts to make water use sustainable have

centered on improving irrigation efficiency to reduce

groundwater pumping. Indeed. pumping rates for
irrigation in Luancheng County have decreased more

than 50 percent since the 19705. However. water

table declines ha\o'e continued unabated. This is

because the only SIgnificant inflo,",'S and outflows to

and from this h)'drologic sy"Stem are precipitation and

crop evapotranspiration. respectively. As long as the

irrigated area remains unchanged. crop
evapotranspiration remains constant. In Luancheng

County. irrigated areas overlie the shallmv aqUIfer. so
any excess irrigation water supplied by groundwater

pumping passes through the SOil profile and

replenishes the water supply Thus. decreased

pumping Causes a corresponding dt>Crease m

groundwater recharge from excess irrigation. while

precipitation and crop e\'apotranspuaHon remam
unchanged. In this physical configuration. IrnlJduon

efficiency improvements save no water

We explore various proposals to stabilize waler l€'\"els

includmg crop changes. walE'r-sa\'mg technolDq\·. and

urbaniZallOn Integrating the-se proposals. we present

a quantitatJve framework for collaoorau\'e land-use

planning and long-term. sustamable water

managemem. 3gam uSing a "'ater-balance approach

The inevnable conclUSIon of th:s arod!"'!i,S tS that

....ithdrawlng some land from ~rngatlon ,s an essem ial

requisilE' for achlenng suslamable '.·..a'e, USE' m the
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Figure 1. Location of Luancheng County within the North China Plain.
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North China Plain. This finding counters China's

longstanding and successfully implemented policy

goal of continually increasing the irrigated area in

order to achieve the key societal objective of food self-

sufficiency. The report is based on data, maps, reports,

and interviews obtained in Shijiazhuang City and

Luancheng County, Hebei Province, People's Republic

of China in 2001.
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