Earth Observation for
Water Management

International trends & developments
Earth observation applications
Business development
Capacity building
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0. Introduction

Mark Noort, consultant, project manager

HCP international:
consulting, marketing of earth observation

Project director EOPOWER:
project for promotion & capacity building of
earth observation applications



Sequence:

A General assessment of the statéthe-art of earth
observation

A ]Ic\_/lal%lor trends and developments in the application
e

A Description ofarth observation solutions

A Assessment of markgiotential for earth
observation solutions and marketing instruments

A Capacitybuilding for successful application of earth
observation solutions
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Earth Observation helps you:
save money
save lives
save the environment



(B Earth observation
applications

A On the verge of reaching new user communities
A These new user communities need to be involved
A Weakest link / last mile aspects are important

A Marketing needed: promotion & capacity building



Life cycle of
products & services

Initialization GE:»I\@TCAB
g Marketmg

System analysis & design
Rapid prototyping
System development
Implementation
Postimplementation




Scope
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the wider body of water upon which a water source

depends
(Thiscould be rainwater, surfaceater (e.g. riversstreams, lakes) or
groundwater withinan aquifer)

G2 FGSNI NB&a2dzNOS YIFyYylF3ISYSy ¢
the activity of planning, developing, distributing and
managing the optimum use of wataesources

Focus ormanagement of freshwater resources
(Flooding will be dealt with in the disaster management toolkit and rainfall in
the weather toolkit.)
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cg Assessment of business &
funding opportunities

A Categories of environmental management products
& services

A Life cycle phase of product or service

A Regional context, level of technological & economic
development

A Optimum marketing mix
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1. International trends &
developments in
water management



g Issues & trends
IN water management

A Sustainablevater resourcesmanagement, including
water guality, also with respect to climate change

A Water footprints and pricing;
A Risk management

A Community empowerment
A Water, energy, foodhexus
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CB\Ner Drivers

A Theincreasingdemand for water (agriculture,

urban),

A Environmentafactors (including climate change),
A Theavailability of water resources,

A
A
A

Deterioration of water quality,
Perceived low cost of water,

ncreased risks: floods, droughsslinisation
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Sustainable water
resources management

Over the past 50 years global freshwater withdrawals have
tripled

A quarter of freshwater use exceeds accessible supplies

By 2030 nearly 3.9 billion people will live under conditions of
severe water stress (OECD)

By 2030 global demand for water will be 40% higher than it is
today

Open data access and optimal data availability are of cardinal
Importance

N
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International

U EP Resoures in aGreen Economy

Panel
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Decision making
428 Oly 2yfté YIyl3S

b SSR FT2NJL GAYUSANFGSR _LYR | F
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ncorporate institutional, political, and economic
considerations into translating physical science findings into

relevant information for specific types of decisions within
specific sectors

Communication should be perceived by the users as:
A Salient (answering the right questions)

A Credible (coming from a trusted source)

A Legitimate (accurate)
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Different levels
2SS Oly 2yfteé YIyl 3S

A User level price and technology play a key role (creating
awareness, charging prices based on full marginal costs,
stimulating water saving technology)

A Catchment or river basin levethoice on how to
allocate the available water resources to the different
sectors of the economy (depends on the value of water
In its alternative uses)

A International trade: water as a global resource (overall
efficiency)

i A | MeasurinoWater use
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International

UNEP Resoure in aGreen conomy

Panel
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More information:

¢CKS aulusS 2F 0UKS ¢g2NI RQa
and e;griculture (SOLAW)managing systems aisk (FAO;
2011

Measuring water use in a green economy (UNEP; 2012)
Foodand water: analysisof potentially new themes In

water management future trends andresearch needs
(FutureWater, 2010)
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Water footprints
and pricing

Calculating the monetary valuef externalities and ecosystem
resources and services that are currenttyderpriced or not
priced at all

Decouplingconcepts

A Resource decoupling: | -
reducingresource use per unit of economic activity

A Relative decoupling: |
resourceuse still increases but at a lower rate of economic growth

A Impact decoupling: | |
scaleand character of resource use causes no negative environmental
Impact

A Absolute decoupling: | o
resourcause declines irrespective of the growth rate of the economic driver

% Measuring Water use
in a Green Economy



Water footprints
and pricing

Water registers
(as key to fair distribution of access to water)

Water and ecosystem capital

(water as natural capital, linked to economy and wing (UN SEEAW 2007,
NAMEA))

Water scarcity and vulnerability indices
(per capita, renewal vs withdrawal, etc.)

Water footprint assessment
(amount of water consumed per unit of product)

Life cycle assessment
(benchmarking for industries)

Water stewardship
(qQuantify corporate water monitoring) /= % Measuring Water use
]2 :
oL w1 @ Green Economy r
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More information:

Measuring water use in a green economy (UNEP; 2012)

The water response mechanisgitowards a practical
approach to assess and reduce a water footp{@REM;
2010)

System for environmentakconomic accounting for water
(UNDESA; 2012)
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Risk management:
drought

A Distinction between meteorological, agricultural,
hydrological and socteconomic drought;

A Need for improved forecasting, early warning
systems and general information provision on
droughts

A Need for improved resilience, also with respect to
the possible effects of climate change;

A Sustainable management of natural resources;
A Insurance schemes for risk coverage.
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More information:

Managing drought:
a roadmap for change in the United Sta(€sSA; 2007)

Drought monitoring and early warning:
concepts progress and future challenge4MO; 2006)

Drought monitoring inFrance:
groundwaterperspectivgd BRGM; 2011)

\5'/,\‘ @ Géosciences pour une Terre durable
THE GEOLOGICAL SOCIETY World
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Empowering
local communities

Increase insight in and visibility of available resources

Analysis of historical and future use for planning and decision
making

Mapping of informal settlements, infrastructure and
resources

Analysis for more efficient use of water resources
Hydropower: assessment of resources, planning & monitoring
Instrumentfor communityempowerment

aAyYy 3 aKdzYly aSyazNl 6Soaé |y
for water pointmapping and monitoring

21



dWaterAid & @’

UN-HABITAT

More information:

Water security framework\(VaterAid; 2012)

HSW finakeport - Empowering communitie East Africa
In water service provisiothroughinformationfrom human
sensor webgUN-HABITAT/University ofwente; 2010)
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Water-energy-food nexus

Demand for energywater and food will grow, because
of economic development

Access of poor people to energy, water and food needs
to be improved,;

Increasing energgroduction means increasing demand
on water resources (and vice versa)

Alternativesources of energy (biofuel) also increase the
demand for watey

Increased production of biofuel cout®mpete with food
security,

Finding acceptable tradeffs Iis important.
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More information:

United Nations world water developmenteport

volumel: water and energy
volume2: facing thechallengegUN WATER; 2014)

Water-FoodEnergy Nexus:
towardsa widening of the wateagenda

(FutureWater, 2013)

Ja
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European Environment Agency ‘:'7" _)

Example Europe

Water resources across Europeonfronting water
scarcity and drought

A DPSIRframework used for water resources management

A Water exploitation index (ration of annual total water
abstraction to available lontgrm freshwater resources)

A Action: water pricing, drought management plans, water
efficiency and conservation, raising awareness, tackling
llegal water use, alternative supplies, desalination

A Information requirements: river basin scale water
balances based on the UN system of environmental
economic accounting for water (SEEAW, 2007) & WISE
(water information system for Europe)
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DPSIR framework: driving force,
pressure, state, Impact, response

Solution

Problem

European Environment Agency % ) 26



Example Africa

Africa Water Atlas

Modeling2 ¥ ! FNA OF Qa & dzNF Il OS 4|
(water balance data), identifying:

A G K2 0 a terludus fbod security situation

A ¢hopespots potential for rainwater harvesting

AdGagl 0SNI areasvithidpstream water surplus

ZUSGS

science for a changing world
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Africa Water Atlas
Key Facts

A Millions of people in Africa suffer water shortages throughout
the year

A Water scarcity is not simply due to geography: population
growth, poor planning and poverty are significant factors

A Most urban population growth has taken place in paiban
slumneighbourhoodsoverwhelming municipal water
services

A 64% of people in Africa use improved drinking water sources
(2010)

Ahyté oy 2F | FNARAOIF Qa LJ2 LJdzt |
sanitation facilities (2010)

A Increases in access to improved drinking water sources and
sanitation facilities are not keeping pace with population
growth
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Africa Water Atlas

Linkages between poverty, water and the environment

e TN
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( g Africa Water Atlas
Action

A Provide safe drinking water + ensure access to adequate
sanitation

A Foster cooperation itransboundarywater basins
A Provide water for food security

A Develop hydropower to enhance energy security
A Meet growing water demand

A Prevent land degradation and water pollution

A Manage water under global climate change

A Enhance capacity to address water challenges

30
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More information:

Water resources across Europe confronting water
scarcity anadrought, EEReport Na2/2009(EEA; 2014)

Africa water atlas (UNEP; 2010)
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2. Earth observation applications



Earth observation
for water management

Atmospheric processes
and transport

Precipitation

I

Ocean
Evaporation

The water cycle (GEWEX)

—
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Land

Evaporation

Global Energy and Water Cycle Experiment

WCR Plllllw
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Earth observation
contribution

General water resources assessmefir longterm planning
and climate change scenarios

Hydrologicinformation systems for (detailed run-off
calculations & (irrigation) system management

Soil moisture modelling,
Drought monitoring
Water quality monitoring,
Snow cover monitoring,
Water supply utilities,

Others:salinisationmonitoring & mapping, sediment
transport monitoring, erosion monitoring & mapping,
reservoir monitoring, rainwater harvesting, etc.
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Example water resources
assessment

1030
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Water resources
assessment

Accurate and continuous observation of the |etiegm
dynamics of the different key variables governing the energy
and water cycle processes from global to local scale

Fordecision making: global synoptic information on water
resources availability and quality for water governance,
management and planning (+ adaptation to climate change)

Earth observation complemented with-gitu observations
for validation, calibration and development BDderived
products

Cost estimateservice 100 200 le per river basin
data 1- 10 ke perscene, some data at no cost

Main challenges: cost, capacity, reduce uncertainty
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Global Energy and Water Cycle Experiment

WCR Plllllw

Examples:

Uses andimitations of observations data, forecasts, and other
projections in decision suppotfor selected sectorandregions

(NASA; 2008 )hapter 5¢ decision support for water resources
management

Water availability analysidor the Upper Indus Ganges,
Brahmaputrg Salween andMekongriver basins FutureWater,

2013)

GEWEXglobaland regional energy and water exchangessearch
programmeof the World Climate ResearBPihogrammantended to observe,
comprehend anahodelthe Earth's watecycle

See also: Advances in Earth observation for water cycle science (Fernandez

Prieto, varOevelen Su, Wagner; 2012) 37



Example hydrologic
Information systems

Black Sea
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Hydrologic
Information systems

Land use and land cover mapping + change monitoring

Water abstraction estimate in respect of crop water demand
estimates for irrigated areas

Refined land use / land cover mapping

Surface water bodies or water pools (location, extent,
dynamics)

Digital elevation models and derived products

Estimates of bastwide evapotranspiration and precipitation
Water and vegetation monitoring (entire aquifer)

Ground subsidence monitoring and its correlation with
groundwater abstraction

Cost estimate: on cadey-case basis
Main challenges: cost, capacity, dadacess
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&;jesa ‘enviroGRIDS
Examples:

TIGER (ESA)

Applicationof satellite remote sensing to support water resources
management irAfrica:results from the TIGER initiative

GDRC

Global Runoff Data Centre report series: hydrologic inform@gtroetadata
UMLmodel of availableatalogues

enviroGRIDS

Includes hydrological model for the Danube basin

HYPElarge-scale, highresolution modellingof water quantity
and quality
Hydrological modelling for Europe
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(@B Example
soll moisture modelling

/

enviroGRIDS

soil and water assessment tool (SWAT):
integration of different maps for soil
and hydrological modelling
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Soill moisture
modelling

Earth observatiomprovides the base layers for soll
moisture modelling: soil map, land use map, digital
elevation model, river map

Combination with rainfalllata, temperature data and
evapotranspiration data (derived from or supported with
EO)

Cost estimateon caseby-case basis
Main challengescapacity, access to data
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[} Global Energy and Water Cycle Experiment

S rorms  GEMEX
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envnroGRIm WCRP///4H.

Examples:

enviroGRIDS
Soil and water assessment tool (SWAT) for soil and hydrological modelling

DRYMON (NEO):

Detection of soil moisture with satellites: direct measurement of water in the
soll, based on daily observations, works under all weather conditions

GEWEX

European Space Agency's Soil Moisture and Ocean Salinity
(SMOSH}katellite

http:// smos.array.ca/web/smos
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http://smos.array.ca/web/smos

(@Dg Example
drought monitoring

US drought
monitor,

July 1, 2014

(SourceUSDA)
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