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- Provide relevant data at actionable scales I
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- Where has surface water occurred over the past 3 decades ?
- When do water bodies fill and empty ?
- What about their inter and intra-annual variability ?
- How likely is it to find water in any given place and month ? PN
- When and where have new/ex water-bodies formed/disappeared ?
- What form did changes take, in terms of seasonality and persistence ?

- What about trends ?
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- Expert system classifier
- Evidential reasoning and visual analytics approach
- Uses temporal trajectory of pixels in the multispectral feature space

- Hue/Saturation/VaIUe colour model

- Calibrated based on a large spectral library (s,254 pixels
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https://global-surface-water.appspot.com/#v=24.39494,75.44644,9.071,latLng&t=1.52&I=wo
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Each pixel of the 3,066,102 Landsat scenes (1.8 PB of data)
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was classified as Water land or non-valid observatlon |
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Commission accuracy

Omission accuracy

Landsat 5 Landsat 7

Seasonal | Permanent|| Overall | Seasonal |Permanent]| Overall

98.80% | 99.56% [ 99.35% | 98.38% | 99.50% | 99.54%
7491% | 98.719% | 95.79% 97.712% | 96.25%
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Maps & Temporal Profiles

Occurrence

- Occurrence Change Intensity
- Seasonality

- Recurrence

- Water Transition

- Max Water Extent

Full monthly water history

(+Metadata layers)

Manihly Water Recurrance
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Global Surface
Water Explorer

Paper | Full Text

The European Gommission's Joint Research Centre developed this new
water dataset in the framework of the Copemicus Programme. This
maps the location and temporal distribution of water surfaces at the
global scale over the past 32 years and provides stalistics on the extent
and change of those water surfaces. The datase! produced from
Landsat imagery (courtesy USGS and NASA), will SUpport appiications
including water resource management, climate modelling, biadiversity
conservation and food security

Note: Click anywhere on the map to obtain temporal profile charts for
that location,

- Download Datasets

EAQ | Contact: jre-surfacewater@ec europa eu
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https://global-surface-water.appspot.com/
https://global-surface-water.appspot.com/
https://global-surface-water.appspot.com/

c

h for a locati




Water Occurrence
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) Provides information concerning the
overall water dynamics.

It’s a measurement of the water presence

_ frequency
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Water Occurrence Change Intensity
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Permanent

New Permanent

Lost Permanent

Seasonal

New Seasonal

Lost Seasonal

Seasonal to Permanent

Permanent to Seasonal

Ephemeral Permanent

Ephemeral Seasonal

What form does any change in surface |
water resource take?

Unchanging and changing water surfaces,
and their corresponding seasonality
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Pixel Coordinates: Lat: 39 584261, Long: -121.452329

Monthly Water Recurrence
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Click a bar on the graph to see full monthly history for that year
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Lakes on the Tibetan Plateau have Increased in area by 20% with respect to the 1980s:
Grazmg Iand IS lost and transport Ilnks threatened
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Tibetan Plateau water gain: 390 Km? per year
Correlation: 0.91 60000
P-value: <0.001




The Aral Sea has lost around 1200 km? per year since 1986
Some recovery IS apparent after 2015
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Aral Sea Water loss: 1278 Km? per year
Correlation: 0.98
P-value: <0.001
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High-resolution mapping of global surface water

and its long-term changes

Jean-Frangois Pekel’, Andrew Cottam!, Noel Gorelick? & Alan S. Belward!

The location and persistence of surface water (inland and coastal)
is both affected by climate and human activity' and affects
climate>*, biological diversity* and human wellbeing®. Global
data sets documenting surface water location and seasonality
have been produced from inventories and national desu'lpuans s
statistical extrapolation of regional data® and satellite imagery

but measuring long-term changes at high resolution remains a
challenge. Here, using three million Landsat satellite images"*, we
quantify changes in global surface water over the past 32 years at
30-metre resolution. We record the months and years when water
was present, where occurrence changed and what form changes
took in terms of seasonality and persistence. Between 1984 and
2015 permanent surface water has disappeared from an area of

from reservoir filling, although climate change'* is also implicated.
Loss is more geographically concentrated than gain. Over 70 per
cent of global net permanent water loss occurred in the Middle East
and Central Asu, linked to drought and human actions including
civer di and lated withdrawal''®,

Losses in Austraha" and the L SA'* linked to long-term dmngh(s
are also evident. This globally consistent, validated data set shows
that impacts of cdlimate change and climate oscillations on surface
water occurrence can be measured and that evidence can be gathered
to show how surface water is altered by human activities. We
anticipate that this freely available data will improve the modelling
of surface forcing, provide evidence of state and change in wetland
ecotones (the transition areas between biomes), and inform water-

decisi: it

almost 90,000 square kil roughly equivalent to that of Lake
Superior, though new permanent bodies of surface water covering
184,000 square kil have formed 1l

regions show a net increase in permanent water, except Oceania,
which has a fractional (one per cent) net loss. Much of the increase is
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Between any two points in time, part of the Earth’s surface is constantly
underwater and part is never underwater, with the remainder fluctuat-
ing between these extremes. Coastlines and lake and river boundaries
advance and retreat, rivers meander, new permanent lakes form and
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Global Surface Water

if you are using the data as a layer in a published map, please incude the following attribution text: "Source: EC JRC/Google'
Data Users Guide
For & description of all of the datasets and details on how to use the data please see the Data Users Guide.
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All data here is produced under the Copernicus Programme and is provided free of charge, without restriction of use. For the full license inform ation see the

4.2015) ©

Copermicus Re gulation.
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