EARTH OBSERVATION FOR SUSTAINABLE DEVELOPMENT

HYDROLOGICAL BASIN MONITORING

Earth Observation (EO) is recognized as a reliable and cost-effective technique for
provision of timely observations and information products that support water
resources management in large and poorly gauged river basins. EO can provide
information on many components of the hydrological cycle including precipitation,
evapotranspiration, soil moisture, snow cover and water levels. Climatologies on
these parameters are important for the basin hydrology (e.g. by impacting runoff
and streamflow) and for the current and future utilization potential of land and water
resources. Information on these parameters is therefore important for assessing the
water conditions at basin scale. Such data are also extremely valuable for the
calibration and validation of hydrologic simulation models.

PRODUCT SPECIFICATIONS
CONTENT
• This service cover the most important
hydrological monitoring products that can
be readily monitored from space i.e.
Precipitation, Evapotranspiration, Surface
Soil moisture, Snow cover and Water
levels.
GEOGRAPHIC COVERAGE
• Globally available
TEMPORAL COVERAGE
• Varies with product but typically more than
10 years of data can be provided
SPATIAL RESOLUTION
• Depending on product but typically coarse
scale (> 1 km)

FREQUENCY
• Depending on user needs, most products
can be delivered on daily, 10-day or
monthly time-scales
LIMITATIONS
• The spatial resolution of hydrological
monitoring information is typically coarse
and applicable at the regional level where
field information is not available

Examples of hydrological monitoring products that can be derived from Earth Observation data.
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Precipitation

Delivery

Precipitation data comes from third party products. Various
products can be evaluated and delivered
including
Global
Precipitation
Measurement (GPM), Tropical Rainfall
Measuring Mission (TRMM), Climate
Hazards Group InfraRed Precipitation
with Station data (CHIRPS) and Rainfall
estimate (RFE) from FEWS NET.

The hydrological monitoring products can be delivered along
with:

Evapotranspiration
Large-scale estimates of evapotranspiration (ET) is an
important component for calculating
regional water and energy balances and
soil water status. Most ET products are
based on physical models combining EO
information
on
the
temperature
distribution
with
information
on
vegetation greenness to assess the transpiration from the
vegetation as well as evaporation from soil or water surfaces.

•
•
•

Geodata (GeoTIFF, ASCII, or similar)
Metadata (INSPIRE or similar)
Cartographic presentations (PDF, PNG or similar)

The derived maps and information is typically made available
in one or more of the following three approaches:
•

•

Data can be made available on a dedicated password
protected ftp server ready for the client to pull/push the
data.
Data can be viewed online through a dedicated password
protected web portal. The system can be customized and
scaled in complexity to include various online analysis
options, time series plots, statistical plots as well as
integration with user defined datasets.

Surface Soil Moisture
Global surface soil moisture (SSM) datasets are being
produced based on active and passive microwave satellite
observations and simulations from land
surface models. The Soil Water Index is
derived from SSM and represents the
soil moisture content in the first meter of
the soil in ranging between wilting level
(0%) and field capacity (100%). A mask
is provided that remove areas of unreliable detections.

Snow Cover
Snow Cover is a very important parameter for snowmelt runoff
modelling and forecasting. Snow cover
information is also useful for managing snow
transportation and avalanche forecasting.
Use of Earth Observation (EO) data allows
the monitoring of snow cover over wide areas
with high spatial and temporal resolution, and
in particular in areas that are difficult to
access.

Water Levels
Water levels can be estimated using satellite-based altimetry
measurements. Altimetry is essentially a
ranging techniques measuring the time
it takes for a pulse to bounce of the
ground and return to the satellite sensor.
Measurements can only be taken at
nadir and the size of the footprint can be
rather large affecting the minimum size of the river or lakes
that can be monitored .

Example of a web portal that allows the user to interactively view
maps and time series of various hydrological monitoring products
(© DHI).

SUMMARY
• Worldwide coverage
• Data available in near real-time
• Enabling fast and reliable information dissemination
and automated reporting via online portals

EO4SD — Earth Observation for Sustainable Development — is an ESA initiative started in spring 2016 and focusing on toppriority international development issues including water resource management. The overall objective is to achieve a step increase in the uptake of satellite-based information in the national, regional and global programs of International Finance Insititutions.
Water Quality and temperature monitoring is one of the EO servicec being demonstrated under the EO4SD on water ressource
management.
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