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The project aims at demonstrating the feasibility and generality
of the concept of Essential Variables (EVs) across the Nexus of
GEOSS Societal Benefit Areas (SBAs).

Project Overview
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v’ Sustainable and trustable sources of data and information
to monitor the progresses made on environmental conditions

v’ Cross-thematic workflows and knowledge base

to evaluate, predict and monitor Sustainable Development Goals (SDGs)

v’ Gaps and synergies for addressing the needs of environmental policy in agriculture, soil,

water, biodiversity, energy, light, and raw materials
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e Lifting the information barriers

ERA-PLANET

to address sustainability

workflows
ffcency and challenges through workflows
management

barriers

Lehmann et al. 2017. Sustainability http://www.mdpi.com/2071-1050/9/5/858
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Q. Essential Water Variables
Essential Variables & SWAT

Areas of application

workflows
for resource A
efficiency and (
environmental | Essential Water Cycle Vari- EIEE
ables (Structured following 8 BE|E E &
management the Water SBA analysis as SlglE £ B F5 % gﬁ
being of approximately high T |35 R g P d = |3 FEEE 5
priority when averaged across | @ 't—'b 2 |2 8 g |u ‘?3 S |Z2 |3 '—j '; B
all user sectors. Some vari- ERE -E‘f' = (T == |d & ERE-AE: ; Z|=g
ablesiparametershavebeen |2 (3 | & |2 [ | & |2 (2|2 (2|2 |2 (2|42 e
combined for simplicity) = E = E_ ER ) E_ = E_ ‘g_. = E_ E, = E S
312|Z|Z|Z|E|2|Z|2 |52 |2 (5|2 |48
SR
z|Z|2(2|2|2|2|8|2|8|2|2|8|2|E%
Flx|lalcaelaa|la|la|la|ala(ala|da
Precipitation SRR EE x [x [x | SWAT inputs
H H Evaporation and evapotrans- | X [ X | X |X (X |X X
Primary Essential [ SWAT outputs
Water Variables Snow cover (SWE, depth, [ X X xfx |x [x {x |x x|x |x .
freeze thaw margins) SWAT inputs
Soil moisture/temperature 0y |x |x |x [x X X X X SWAT outputs
Groundwater XX |X X (X X X SWAT outputs
Runofif streamflow/ river X |X |[X |X |X |X |X |X|X X X X
discharpe SWAT outputs
Lakes/reservoir levels and X |X X (X |x X X X
aquifer SWAT outputs
volumetric change
Water quality X [x X X X [x |x [x |x SWAT Outputs
Water use/demand XX (X X XX (X |¥X |X P SWAT inputs
| Glaciersfice sheets X |x X X X X X SWAT inputs
__ | Supplementary Variables
Surface meteorology X [x |[x X X XX SWAT inputs
Surface and atmospheric XX [X X X .
radiation budget SWAT inputs
Supplementary Cloud and aerasals X X X |x ???
. Land Cover and vegetation/ ¥ (X | X |X |X X X ¥ X X .
Essential Water — | SWAT inputs
Variables Permafrost X |x x X 2?2?
Hevationtopography and XX (X X X X
geological SWAT inputs
stratification

~——

Derived from Lawford, R. (ed.), 2014. The GEOSS Water Strategy: From Observations to Decisions.
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GEOEssential Work packages



«2...  Virtual Laboratory (Vlab)
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Mapping
Model calibration and
Hydrologic model  yncertainty analysis
— —
Outputs Openlayers
- . e
— Statistics,
= Conversion indicators
GeoServer
RCH GIS MON AREAkm2 FLOW_OUTcms SEDCONCmg/L ORGN_O
ACH 1 0 1 0.2310E401 0.2061E-01 0.7135E+02 0.3631E o 20,13, 10, 10, 29 10; 10, 10,
Al 2 0 1 0.2396E+04 0.7602E+02 0.3098E+02 0.4364F column_names - <( -, "
ACH 3 0 1 0.2393E+04 0.7600E+02 0.3097E+02 0.4366E 4
ACH 4 0 1 0.2379E+04 0.7S88E+02 0.3101E+02 0.4387E . B (éﬂ:&;:l'“
ACH 5 0 1 0.2373E+04 0.7S8SE+02 0.3099E+02 0.4389E ‘ e i3t g
ACH 6 0 1 0.5777E+01 0.1014E+00 0.8687E+02 0.3282E e LS RO RS
ACH 7 0 1 0.5218E+01 0.3659E-01 0.6872E+02 0.1346E “double”, "double”, “"double”, “double”,
ACH 8 0 1 0.2971E+01 0.6142E-01 0.7896E+02 0.2444F put.rch <- data. table(output. rch)
ACH 9 0 1 0.2366E+04 0.7573E+02 0.3083E+02 0.4387E PIR. 3Ub <= data. Table (Output. sub)
ACH 10 0 1 0.2151E+01 0.2144E-01 0.4364E+02 0.4287F "4prof=1cc +1at_1-43 +1at_2-62 +1at_0-30 +10n_0-10 +X_0=0 +y_0=0 +&11ps=i
ACH 11 0 1 0.2023E+02 0.2339E+00 0.6012E+02 0.5757E ches.shp <- spTransform(readoGa(dsn = pathTxtInout, layer = "rivers™), CRS(pr
ACH 12 0 1 0.5489E+01 0.7287E-01 0.1629E+01 0.3866F basins.shp <- spTransform(readoGR(dsn = pathTxtInout, layer = “subbasins™), Cr
ACH 13 0 1 0.3207E+02 0.41S9E+00 0.381SE+02 0.1853E
ACH 14 0 1 0.2978E+02 0.3931E+00 0.3753E+02 0.1409E
ACH 1S 0 1 0.265SE+01 0.7SO3E-01 0.5447E+01 0.2626F < function(data, type, var, f, shape)




Next steps

Essential Variables

SBrkflows The next challenge for GEOEssential is to execute new workflows over
for resource the VLab platform for instance on the Nexus approach (based on
Siicieficyang WOFOST model) and to connect it with the Knowledge base and export
environmental

management the output towards the Dashboard.

Knowledge base

Policies Virtual laboratory Dashboard

C£° GROUP ON
F‘ EARTH OBSERVATIONS

GEOSS Platform (GCI)

Indicators

3 3
Data .
Sou rces DEVELOPMENT
la)
GoALs & GEOE | Portal
_/ roducton
Discover & Access EVS SDG Tracker EQ Indicators Toolbox
Workflows
GEOEssential Variables workFlows For resource efficiency and environmental management a m
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environmental HYBRELGEY
management Journal of Hydrology F
journal homepage: www.elsevier.com/locate/jhydrol E\
A continental-scale hydrology and water quality model for Europe: @ CrossMark
Calibration and uncertainty of a high-resolution large-scale SWAT model
K.C. Abbaspour **, E. Rouholahnejad ?, S. Vaghefi?, R. Srinivasan”, H. Yang ", B. Klgve ¢
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g Il > 1000 I
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z =] z =
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0250500 100 Mot A 0 250500 1oom ' g i A
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Journal of Hydrology 524 (2015) 733-752
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SWAT outputs: Mean
evapotranspiration per

subbasin [mm month-1]
Dataset

SWAT outputs: Mean nitrate
ansported with water out

of reach [kg month-1]
Dataset

.‘ SWAT outputs: Mean snow
‘ melt per subbasin [mm
month-1]
Dataset

SWAT outputs: Mean
percolation per subbasin

[mm month-1]
Dataset

SWAT outputs: Mean runoff F‘ SWAT outputs: Mean soil

per subbasin [mm month-1] d moisture per subbasin [mm
month-1]

Dataset

Dataset

SWAT outputs: Mean
roundwater discharge into

SWAT outputs: Mean
tream flow per reach [cms

SWAT outputs: Mean
recipitation per subbasin

reach per subbasin [mm [mm month-1] month-1]
month-1 ] Dataset Dataset
Dataset

https://geoessential.unepgrid.ch/geonetwork/srv/eng/catalog.search#/home
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GE?SENH Al GEOEssential Metadata Catalogue Q, Search @ Map % Signin English ]

-

Q backTomap ESXCIEIE Next > & Download ~ | @ Display mode -

[Za] Overview

£ SWAT outputs: Mean nitrate transported with water out of reach [kg
month-1]

SWAT outputs: Mean nitrate transported with water out of reach in kg per month.
European CGommunity 7th Framework Project GENESIS (2265386).
Abbaspour, K.C., Rouholahnejad, E., Vaghefi, S., Srinivasan, R., Yang, H., Klove, B. (2015). A continental-

o1 i3 ﬁ
scale hydrology and water quality model for Europe: calibration and uncertainty of a high-resolution large- . 'f_*" 5 -;' 0 P{bmﬁ:}\
scale SWAT model. J. Hydrol., 524, pp. 733-752. %‘:. iy ) i
5 ﬁé g
5, W -

Download and links
b L iy
‘.35"*%*“.-# PR
>Mﬁ"—
@ ewv:rch_NO3_OUTkg Pk fonap oy

This dataset is published in the view service (WMS) ewwv:rch_NO3_OUThg

https://geoessential.unepgrid.ch/geonetwork/srv/eng/catalog.search##/home



2 Towards GEOEssential
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GEOEssential portal architecture
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GeoServer GeoNetwork

Geospatial Data

A
Statistical Data

m— ||

Data Services

. Publication Backend User front-end

Giuliani et al. in prep.
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Demographic change ' Domestic wastewater

Aspirations for increased Urban runoff
wellbeing
® Safe household water supply

e Water for industry ; Agricultural runoff
& agriculture % P e

Industrial wastewater

RESPONSE

Reduce source of

pollution Reduce discharge

of pollution
Through sustainable consumption

& production, e.g.  Conventional wastewater

treatment

® Use fewer chemical products »"Ecological” wastewater treatment

in household
o"Cleaner” industrial production
e Sustainable agriculture

* Wastewater reuse
* Runoff buffers

STATE

Degradation of water quality
(hot spot areas)

Dissolved oxygen,
bacteria and pathogens, chemicals,
nutrients...

\MPACT

Risk of health

* Contact with water
for wasting & bathing

e Water supply for poor households

Impact on fre shwater
ecosystem services

¢ Food, livelihoods, water supply
purification, biodiversity,
recreation, cultural
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sdg indicator

Search Results Number of results: 1899

Filters

Keywords « Format « Source = 2
*
Protocol - Organisation +
# Layers Handling

D Bounding boxes layer
5D6 Indicator 6.2.1: Proportion of population ke ;

using safely managed sanitation services ...
- [Organization: UNESCO-IHP)
- r ) - Population using an improved sanitation facility at the
(: ,€35 DA;A household level that is not shared with other households
CORE  3nd where excreta is safely disposed of in situ or treated off
- g site, including a handwashing facility with soap and water in
ﬂ Uirecant: views the household. Improved sanitation facilities include flush or

00 Q6O

SDG Indicator 6.1.1 : Proportion of population
using safely managed drinking water services ...
[Organization: UNESCO-IHP)

: : Population using an improved drinking water source (piped
€35 DAEA water into dwellings, yards or plots; public taps or
e CORE standpipes; boreholes or tubewells; protected dug wells; or

protected springs and rainwater] that is located on premises
and available when needed and which is free of faecal and

Visible 1-10 of 1899

=
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* We need to accelerate workflows from data to knowledge
* We need to use interoperability standards (OGC, WaterML,...)

» Essential Water Variables (EWVs) can help defining what needs to
be monitor through time to inform Policy Indicators

e SWAT inputs and outputs are closely related to EWVs

* Workflows can be ported with VLab on the Internet and
connected to the GEO data sharing platform

e Other Essential Variables on Cliamte, Biodiversity, Agricultrure,...
are needed to fully inform DPSIR indicators

* SWAT is providing much more than monitoring capacities by
modeling also future scenarios
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