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New study highlights energy and climate costs of watering crops
in drought-plagued northern China

A villager looks after a water pump that will irrigate a wheat field in Jimo, Shandong province, China. Photograph: Wu Hong/EPA

The irrigation of Chinese farm fields with more water pumped from ever deeper underground is responsible for 33m tonnes of carbon dioxide per year — equivalent to the
entire emissions of New Zealand — a new study revealed on Wednesday.

The research, carried out by a team of UK and Chinese scientists, highlights the rising but often overlooked energy and climate costs of irrigating crops in drought-plagued
northern China, where farmers have to mine aquifers because surface rivers and lakes are increasingly polluted and over-exploited by factories and cities.

The authors found that groundwater used for crop irrigation in China has grown from 10bn cubic metres in 1950 to more than 100bn today. The country is now second only to
India in tapping largely unreplenishable aquifers.

As a result, water tables in some of the worst affected areas are falling at the rate of more than two metres a year.
Millions of farmers in Hubei, Henan, Shanxi and Shaanxi are now having to pump supplies from 70m underground.

This is increasingly energy intensive and now accounts for almost half a percent of the carbon dioxide released in China, the world's biggest emitter, says the paper published
by Environmental Research Letters.

The authors - who include scientists from the University of East Anglia, the Tyndall Centre for Climate Change Research and the Chinese Academy of Agricultural Sciences -
say their research underpins the need for stronger water conservation policies.

"Farmers are drilling more boreholes and pumping from every deeper depths. There are already hotspots where this is unsustainable, The signals are that this must be turned
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around," said Declan Conway, one of the lead authors.

He said the paper revealed a previously unaccounted for benefit from better water management: "In addition to saving water, we may get a co-beneift of saving energy."
The nexus between water and energy has previously been cited as a likely bottleneck for China's economic development. This was underscored earlier this year by reports
that China's hydropower production fell by 3.5% in 2011 due to unusually severe droughts. The latest study goes further than any other, however, in linking this to food
production and greenhouse gas emissions that impact the global climate.

To grow the wheat for one small loaf of bread requires 500 litres of water — most of which comes from deep underground, which calls for energy for drills and pumps.

The study does not include water transferred on the surface via major hydroengineering projects such as the South-North water diversion.

In the future, it warns that demand for water in China is likely to grow by 500 square kilometers between 2003 and 2030 due to climate change, a growing population and
rising living standards.

The Chinese government has identified water conservation as a national priority, but it is difficult to stop farmers from surreptitiously drilling wells on their land unless energy
becomes more expensive.

"The small scale of pump operations makes regulation and control of use extremely difficult,” Prof Jinxia Wang of the Centre for Chinese Agricultural Policy said.
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at the University of California, Berkeley , US, discusses some of the issues around global energy resources in this

exclusive video interview with physicsworld.com. Kammen is confident that we can transform the global energy ENVIRONMENTAL R ESEARCH LETTERS

system to be supplied entirely by renewable energies, and he believes that the main challenge is to seek ways of driving Iop Cunfe rence SEﬂES

New!

down the costs at all scales.

View by subject

ERL presents the Rosenfeld plaque to Dr Carey King

http://iopscience.iop.org/1748-932600 O 10 3 O O 2012-3-20 10:27:25


http://oas.iop.org/5c/iopscience.iop.org/L18/1334554482/x11/IOPP/IOPs-Multi-x11-ArticleEvolution/Article_evolution_180x75_animated.gif/303576376e55396e366538414253536c?x
http://oas.iop.org/5c/iopscience.iop.org/L18/1848124914/x12/IOPP/IOPs-ERL-x13-HouseAnniversary-Nov11/ERL_5_anniv180x75.gif/303576376e55396e366538414253536c?x
http://oas.iop.org/5c/iopscience.iop.org/702421646/x13/default/empty.gif/303576376e55396e366538414253536c?x
http://oas.iop.org/5c/iopscience.iop.org/L18/1554299156/x14/IOPP/IOPs-RoS-x14-ConfSeries-Sep11/New_instant_quote_180x75_July2011.gif/303576376e55396e366538414253536c?x
http://iopscience.iop.org/1748-9326?hdrSearch=quick-show
http://iopscience.iop.org/1748-9326?hdrSearch=find-con
http://iopscience.iop.org/search
http://iopscience.iop.org/collections
http://iopscience.iop.org/journals
http://iopscience.iop.org/page/aboutioppublishing
http://iopscience.iop.org/contact
http://iopscience.iop.org/myiopscience
http://atom.iop.org/atom/usermgmt.nsf/home
http://librarians.iop.org/
https://ticket.iop.org/login?return=http%3A%2F%2Fiopscience.iop.org%2Fmyiopscience%2Falerts%2Fsubscribe%3Fjournal%3D1748-9326%26fromUrl%3Dhttp%253A%252F%252Fiopscience.iop.org%252F1748-9326
http://iopscience.iop.org/1748-9326/?rss=1
http://iopscience.iop.org/1748-9326/page/Scope
http://iopscience.iop.org/1748-9326/page/Editorial Board
http://iopscience.iop.org/1748-9326/page/Abstracted in
http://iopscience.iop.org/1748-9326/page/Author benefits
http://iopscience.iop.org/1748-9326/page/Article charge
http://iopscience.iop.org/1748-9326/page/2012 monthly highlights
http://iopscience.iop.org/1748-9326/page/Focus issues
http://iopscience.iop.org/1748-9326/page/Perspectives
http://iopscience.iop.org/1748-9326/page/5th Anniversary Collection
http://iopscience.iop.org/1748-9326/page/Board Member Collection
http://iopscience.iop.org/1748-9326/page/Highlights of 2010
http://iopscience.iop.org/1748-9326/page/Copyright & permissions
http://iopscience.iop.org/1748-9326/page/Submission requirements
mailto:erl@iop.org
http://atom.iop.org/atom/usermgmt.nsf/EGWebSubmissionWelcome?OpenForm&ISSN=1748-9326
http://iopscience.iop.org/1748-9326/page/Forthcoming%20articles;jsessionid=910DFDBD0A250D4D7D652AC704D4CCA1.c2
http://iopscience.iop.org/1748-9326/7/1/010201
http://iopscience.iop.org/1748-9326/7/1/010201
mailto:erl@iop.org
http://physicsworld.com/
http://iopscience.iop.org/1748-9326/7/1/010201
http://physicsworld.com/cws/article/multimedia/48652
http://iopscience.iop.org/1748-9326/page/Rosenfeld%20plaque

I0Pscience:... Environmental Research Letters

Environmental Research Letters (ERL) is pleased to present this one time award to Dr Carey King in recognition of outstanding work in the journal in the field of All Subjects |

energy economics. Click here to read the full announcement and for links to Dr King's ERL article and a Perspective by Professor Charles Hall. All Dates

Article Evolution has started! All journals @ This journal only

Seal
Displaying scientific research in a user-friendly way is essential. IOP Publishing is proud to announce that ERL is now publishing all articles with a new full-text article

view. Find out exactly how Article Evolution will improve your reading experience on our dedicated Article Evolution page, and go directly to an article by clicking  joyrnal history

on the 'Enhanced Article HTML' link on an abstract page. We want to hear your views; email iopscience@iop.org or tweet us @IOPscience.
2006-present Environmental Research Letters

Happy 5th anniversary ERL!
To celebrate the 5th anniversary of ERL, we have put together our '‘Best Articles' collection, a compilation of our highest rated articles published over the last 5 years.
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As reported in the 2010 Journal Citation Reports published by Thomson Reuters, ERL is celebrating an Impact Factor of 3.049. Editorial board
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I would like to thank all of the researchers who have published with or refereed for us, as their efforts have contributed to ERL's success. As the 2010 Impact Factor Author benefits

shows, there has never been a better time to publish with us to achieve worldwide visibility for your work. Find out more in the ‘Author benefits’ section.

Article charge

2012 monthly highlights

To celebrate this year’s result we have compiled a selection of ERL’s most popular articles.
Focus issues

I hope you enjoy the articles and that you will consider us for your next letter. Perspectives
5th Anniversary Collection
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Implications of urban structure on carbon consumption in metropolitan areas
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