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E Global water resources evaluation
« Build long time series of water cycle observa-

(in Spain, Morocco, Estonia, Ethiopia, Colom-
bia, Australia, New Zealand and Bangladesh).

THE CHALLENGE THE EARTH20BSERVE CONTRIBUTION

Available global water resources are under
pressure due to demographic, land use and
climatic changes, and the increasing demands
from the various economic sectors, all contrib-
uting into driving more regions into water
stress and insecurity. Yet, the availability and
quality of water resources, as well as their
changes and trends over time, are still not fully
accounted for in different regions of the world.
Moreover, globally, many countries lack basic
information or observation and monitoring of
the required meteorological and hydrological
variables.

A consistent global reanalysis dataset of water
resources, robust and long enough to capture
current climate variability and provide better
insight into the aforementioned pressures, is
currently lacking. At the same time, many
tools are available, as well as a multitude of
Earth Observations (EO) at a global scale, suit-
able for supporting water resources quantifi-

cation if holistically coupled and integrated.
The accurate mapping and estimation of global
water resources remains a major challenge. It
requires the use of many sources of earth
observations (such as satellite and ground-
based remote sensing, in situ measurements,
vertical profiles, etc.), combined with state-
of-art earth system modelling components
that are developed for hydrometeorological
and environmental applications. Together
these enable the provision of continuous maps
of present and past conditions, characterising
not only the global water resources status
through all its compartments (soil, snow,
inland water bodies, rivers), but also trends
over time and the severity of water-cycle
extremes. This information is vital to provide
support for water related actions and planning
in an informed decision-making process, and
constitutes the main objective of the
eartH20bserve project.

THE EARTH20BSERVE CONTRIBUTION

EartH20bserve will integrate available earth
observations from different satellite missions,
in-situ datasets from various sources, and
state-of-art models to construct a consistent
and robust Global Water Resources Reanalysis
(WRR) dataset of sufficient length (at least 30
years). The resulting reanalysis will enhance the
availability of information on freshwater

resources worldwide, and will allow for improved
insight into the status and existing pressures on
global water availability in all components of the
water cycle (precipitation, soil moisture, evapo-
transpiration, runoff, and groundwater), subse-
guently supporting efficient water management
and decision making.

The WRR will support a range of applications,

at various scales and settings (i.e. from local
and regional to the pan-European and global
levels; from data-rich to data-poor areas of the
world), significantly enhancing the capabilities
of the research, policy and business communi-
ties to assess water resources availability and
quality across catchments all over the globe,
identify water stress and vulnerability
hotspots, support trans-boundary catchment
water resources planning, determine water

related risks (floods, droughts, water pollu-
tion) and plan targeted actions. The usability
and operational value of the developed outputs
will be verified and demonstrated in a number
of case-studies across the world, covering
multiple continents, with a variety of hydro-
climatic, geomorphological, water
use/management and governance conditions:
Spain, Morocco, Estonia, Ethiopia, Colombia,
Australia, New Zealand and Bangladesh.

EXPECTED RESULTS

EartH2O0bserve cuts across the scientific themes of both earth observation and water resources
management, and addresses the scientific, policy and business communities concerned with
sustainable water resources management. Different products will target a range of groups and
will be tailored to their identified needs. It is expected that the project will have an impact on:

n Earth observation research

* Improve the overall retrieval, resolution and
reliability of earth observation data (EO) by
testing new EO data sources, extending exist-
ing processing algorithms and combining data
from multiple satellite missions. [GRACE,
Cryosat-2, SMOS, ASCAT, EUMETSAT, Envi-
sat ASAR & MERIS, ERS-1/2, COSMO-
SkyMed X-SAR, TerraSAR-X and Tandem-X,
Meteosat SEVIRI, MODIS, LandsatTM, GPM,
TRMM,  Megha-Tropiques, = AMSU-A/B,
AMSR-E, AMSR-2, SSMIS, ATMS, MetOp-B,
AVHRR, Topex/Poseidon, Jason-1 and 2,
VIIRS, AATSR, Sentinel-1, -2, -31.

« Assess the performance of the EO products,

based on error metrics developed in connection
with  end-users’ criteria, using high-
resolution/high-quality ground validation data-
sets from different hydro-climatic regimes, and
provide an overall understanding of the uncer-
tainty in the EO products.

Make better use of European and international
environmental satellite missions to increase
the space-time coverage of satellite sensors for
monitoring the atmospheric and terrestrial
components of the water cycle.

tions through a synergic use of observations
from various satellite sensors that are
normally used separate and in-situ data, and
contribute to better define the errors and
uncertainties of the existing datasets for their
use in monitoring and forecasting of the
terrestrial water cycle.

Produce a multi-model ensemble-based
advanced Global Water Resources Reanalysis
(WRR) with associated error and uncertainty
estimates, as a tool for assessing global water
resources availability across the different
components of the water cycle at various
spatiotemporal scales.

Bridge the scale and the context on water
resources evaluation, from global to local,
from science to society.

a Open access data infrastructure
* Provide a freely accessible web-based data

portal with improved functionalities for data
retrieval alongside advanced visualization and
analysis components as a contribution to the
GEO Water Cycle Integrator initiatives.

n Water resources management & planning
- Evaluate the applicability of the new EO data and

the global water resources reanalysis outputs
for water management at river basin level

Combine the global products with river basin
scale hydrological models (using downscaling
and nesting procedures) in order to improve
assessment and prediction of water resources
variability and availability in eight pilot areas

Particularly, this dataset will support develop-
ment of integrated water management strate-
gies (reservoir operation, irrigation and hydro-
power planning) and improved early flood
warning and drought forecasting systems.
Contribute to science-policy interfacing by
bridging existing gaps, facilitating exchange
among stakeholders through interactive work-
shops and dedicated forums, and promoting a
participatory approach in water management,
decision and policy making.

Support the EU policy review by providing
tailored products and maps at the pan-European
level, identifying the state of water resources,
the prevailing pressures, hotspots, etc.

Support local stakeholders by providing state-
of-art operational tools, alongside a rich data
infrastructure

E Awareness raising, education, business creation
 Raise awareness on the availability and pressures

on the freshwater resources across the globe.
Improve the understanding of the links
between the components of the water cycle
and the existing knowledge on the integration
and use of EO products by providing targeted
workshops, training, e-learning courses.
Evaluate opportunities arising for new busi-
ness and job creation by matching the
eartH20bserve products with innovative ideas
for capitalization, helping SMEs to improve and
develop services and products in the domain of
environmental assessment and monitoring
using EO technology.



