
The Global Surface Water Explorer
Jean-Francois Pekel, Andrew Cottam, *Noel Gorelick

and Alan Belward
European Commission, Joint Research Centre, 21027 Ispra (Va) , Italy

*Google Earth Engine team, Zurich, Switzerland

Ob River, Source GSWE, JRC Google 2016



Humbolt Bay, Robert Campbelll, Creative Commons Attribution-Share Alike 3.0; Wetlands in Cape May, U.S. Army Corps of Engineers, public domain; Katse Dam SkyPixels, Creative Commons Attribution-

Share Alike 4.0 International; Dove Lake, Bjørn Christian Tørrissen, e Commons Attribution-Share Alike 3.0 Unported; Greenland meltpond, Michael Studinger, Creative Commons Attribution-Share Alike 2.0 

Generic; Dourtenga pond, KKB, Creative Commons Attribution-Share Alike 4.0 International; Suez Canal, Panoramio user 2433337, Creative Commons Attribution-Share Alike 3.0 Unported; 

Rice fields, Supercarwaar, Creative Commons Attribution-Share Alike 3.0 Unported; Amazon, Neil Palmer, Creative Commons Attribution-Share Alike 2.0 Generic

Goal 6: Ensure availability and sustainable management of water and sanitation for all
Target 6.6: By 2020, protect and restore water-related ecosystems, including mountains, forests, wetlands, rivers, aquifers and lakes
Indicator 6.6.1: Change in the extent of water-related ecosystems over time
Sub-Indicator 6.6.1.a: Spatial extent Inland open waters, rivers and estuaries



Landsat image of Karkheh River, Iran 13th August 1984, Source USGS / NASA
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Landsat image of Karkheh River, Iran 23rd August 1999, Source USGS / NASA

Karkheh Dam
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Landsat image of Karkheh River, Iran 17th August 2000, Source USGS / NASA
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Landsat image of Karkheh River, Iran 7th August 2002, Source USGS / NASA
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Landsat image of Karkheh River, Iran 19th August 2015, Source USGS / NASA
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Global Surface Water Explorer images JRC/Google 2016, maps Google Earth 2016
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Kazakhstan
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Lake George Australia Source Global Surface Water occurrence JRC/GEE and https://upload.wikimedia.org/ MDRX

Between 2001 and 2009, Australia’s millennium drought impacts can be 

seen in the permanent surface water area trends
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Drought and sustained demands for water have seen six western states 

lose more than 6,000 km2 of their permanent surface water (33% )

Lake Mead Source Global Surface Water occurrence JRC/GEE and http://blackelephanteducation.com/



Global Surface Water Explorer images JRC/Google 2016, maps Google Earth 2016



Global Surface Water Explorer images JRC/Google 2016, maps Google Earth 2016



Global Surface Water Explorer images JRC/Google 2016, maps Google Earth 2016



Source: United Nations information centre Tehran

Afghanistan

Iran

Iran and Afghanistan have less permanent surface water area 

than they had in the 1980s

Hamoun wetlands Source Global Surface Water occurrence JRC/GEE



Source: United Nations information centre Tehran

Afghanistan

Iran

Iran and Afghanistan have less permanent surface water area 

than they had in the 1980s
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Global Surface Water Explorer images JRC/Google 2016, maps Google Earth 2016



Global Surface Water Explorer images JRC/Google 2016, maps Google Earth 2016



9th January 1985 Landsat USGS/NASA



7th March 2000 Landsat USGS/NASA



23rd July 2015 Landsat USGS/NASA
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Global Surface Water Explorer images JRC/Google 2016, maps Google Earth 2016
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Tibet plateau, 29cm, Creative Commons Attribution-ShareAlike 2.0 Generic
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Roles for the Global Surface 
Water Explorer

Annual summary by country (or any 
other geographic region of interest)

Maps of water occurrence and dynamics 
(inter and intra annual)

Indicator 6.6.1a Change in the spatial 
extent of water-related ecosystems over 
time

Indicator 15.3.1 Proportion of land that is 
degraded over total land area (indirect)

Target 15.5 Take urgent and significant 
action to reduce the degradation of 
natural habitats and loss of biodiversity

Transitions, Parana River, GSWE, EC, Google, 2016



Questions

Options to report numbers on a country level for; unchanging permanent, ‘lost’ permanent, 

‘gained’ permanent, and transitions to and from permanent/land and seasonal? 

What is the time period over which the transitions are to be measured?  No reference 

condition/year exists for SDG 6. 

Concerning degree of anthropogenic intervention, is there a cut-off date for dams?

2000 to 2015/16/17 is good on the basis of the completeness of the Landsat archive. These 

numbers would perforce have to be computed from scratch.

Concerning coastline, is GAUL ‘as is’ OK?  Should a buffer be used? If a buffer is used, then 

what value is set and on what basis? Should country-level map delivery be envisioned?

Boanamary, Madagascar, Global Surface Water Explorer JRC/Google 2016



the Global Surface Water Explorer

https://global-surface-water.appspot.com/

Lake Gairdner, Australia Lake Manicougan, Canada Ob River, Russia

Global Surface Water Explorer images JRC/Google 2016, maps Google Earth 2016


