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A B S T R A C T

China currently faces a water resource sustainability problem which is likely to worsen into the future. The
Chinese government is attempting to address this problem through legislative action, but faces severe challenges
in delivering its high ambitions. The key challenges revolve around the need to balance water availability with
the need to feed a growing population under a changing climate and its ambitions for increased economic
development. This is further complicated by the complex and multi-layered government departments, often with
overlapping jurisdictions, which are not always aligned in their policy implementation and delivery mechan-
isms. There remain opportunities for China to make further progress and this paper reports on the outcomes of a
science-to-policy roundtable meeting involving scientists and policy-makers in China. It identifies, in an holistic
manner, new opportunities for additional considerations for policy implementation, continued and new research
requirements to ensure evidence-based policies are designed and implemented and identifies the needs and

http://dx.doi.org/10.1016/j.envsci.2017.05.008
Received 27 October 2016; Received in revised form 16 May 2017; Accepted 17 May 2017

⁎ Corresponding authors.
E-mail addresses: gsz@drc.gov.cn (G. Shuzhong), jinx@ceh.ac.uk (A. Jenkins).

Environmental Science and Policy 75 (2017) 65–69

1462-9011/ © 2017 Elsevier Ltd. All rights reserved.

MARK

http://www.sciencedirect.com/science/journal/14629011
http://www.elsevier.com/locate/envsci
http://dx.doi.org/10.1016/j.envsci.2017.05.008
http://dx.doi.org/10.1016/j.envsci.2017.05.008
mailto:gsz@drc.gov.cn
mailto:jinx@ceh.ac.uk
http://dx.doi.org/10.1016/j.envsci.2017.05.008
http://crossmark.crossref.org/dialog/?doi=10.1016/j.envsci.2017.05.008&domain=pdf


opportunities to effectively monitor their effectiveness. Other countries around the world can benefit from as-
sessing this case study in China.

1. Introduction

Globally, the issue of insufficient future water resource availability
(here defined as the difference between rainfall and water use with no
assumption included for environmental allocation) has been high-
lighted as being critical in several regions (Gleick, 2003) and this has
been linked to potential fears around global food security (Hanjra and
Quereshi, 2010). In China, the concerns over future sustainability of
current water use continue to grow (Fant et al., 2016; Zuo and Liu,
2015) as a result of increased pressure from population growth, which
is becoming increasingly urbanised (Gong et al., 2012), and climate
change (Piao et al., 2010). In addition to the potential lack of an ade-
quate quantity of water, there is evidence of growing problems related
to water quality, largely resulting from sewage treatment discharges,
industrial outfalls and agricultural sources (Tao and Xin 2014; Lu et al.,
2015a). This is despite the ambition in the most recent, 13th Plan for
Science and Innovation, which states, as one of 5 targets, the aim that
‘Ecological environment be improved with green, low carbon produc-
tion and life style, cutting pollution and carbon emissions as well as use
of energy, water, land and mineral resources’ (People’s Republic of
China, 2016).

To achieve the challenging ambition set by this target, there are
many opportunities that need to be considered, including: the potential
management options for dealing with this looming water crisis, the
potential policy solutions that are available and can be implemented,
potential changes to policy implementation and opportunities for China
to take advantage of the issues and solutions that have been im-
plemented elsewhere. At a unique roundtable meeting held in Beijing in
March 2016, the possibilities for enhancing science/evidence-based
policy-making and implementation with respect to water resource
protection and water use in China were examined by senior Chinese
policy makers from a wide range of ministries and scientists from China
and the UK. Here we summarise the current and ongoing issues around
water resources policy development in China and present the conclu-
sions of the roundtable as a series of recommendations for further
policy development to help deliver sustainable water resource avail-
ability and ensure water security in China. The issue of current and
future water security and its ‘solution’ in China has clear relevance to
countries around the world.

2. The current water situation in China

China is a rapidly changing country with the largest population in
the world and prestigious industrial and economic growth. Water re-
sources are abundant, but the per capita water resources equate to only
2100 m3 compared to a global average of 7342 m3, leading to a ranking
of 125th in the world (Global Water Partnership, 2015; The World
Bank, 2016). Nationally, the total water use has risen by almost 150
billion m3 since 1980 and this possibly reflects the sharp and dramatic
increase in GDP over the same period (Fig. 1). An expanding popula-
tion, increasing urbanisation and changing lifestyles all contribute to
the increase in water resource use (Lu et al., 2015a,b).

There also exists a significant difference in the hydrological regime
regionally from south to north across China. This uneven distribution of
water resources in China presents a major challenge because spatial
patterns of water availability do not match those of water resources
demand and economic and social development. Currently, 47% of the
total national population are located in northern areas (Fig. 2) where
agriculture use accounts for 65% of land area and GDP is 45% of na-
tional total, but only 19% of national water resources are available. In
the south, population is 53% of the total national population, agri-
culture accounts for 35% of the land area GDP is 55% of the national
figure and water resources are 81% of the national available. As a re-
sult, significant engineering schemes have been instigated to transfer
water from the south to the north, but their ultimate success remains a
question (Barnett et al., 2015).

3. Current water policy in China

By 2030 it has been estimated that China’s total available water
resource availability will be 619 billion m3, which falls significantly
short of the projected aggregate demand of 818 billion m3–a deficit of
25% (2030 Water Resources Group, 2009). At this time, 8 of 10 major
water basins will experience water shortages. Agriculture is the largest
water use sector in China, currently consuming an estimated 65% of
total water resources and although this is likely to reduce to c. 50% by
2030, the overall water resources deficit will increase if action to im-
prove the situation is not taken and food production is to be increased
(2030 Water Resources Group, 2009). To address these issues, there is a
wide range of water policy from high-level national policy to admin-
istrative laws and regulations and regulatory documents and rules

Fig. 1. Total water use and GDP (price base year of 2010) in
China since 1980 (data source: General Institute of Water
Resources and Hydropower Planning and Design, Ministry of
Water Resources, unpublished).
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