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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

Energy resources:
anything that can be used as a source of energy

Energy

property of objects, transferable among them via
fundamental interactions, which can be converted in form
but not created ordestroyed

Mining can be described as:

the extraction of valuable minerals or other geological
materials from theearth, which are ofeconomic interest
to the miner

Climateaspectsare dealtwith more in detail in the climat®olkit,
hydropower aspects are also covered in the water management toolkit,
environmental impact of mining and energy resources relates to subjects

dealt with in the environmental management toolkit.
:



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
energy & mining



(B |Issues & trends In
energy & mining

A Increasedattention for renewableenergyandnew
energy sourcesincluding biofuel)

A Increased attention foenergysaving,more efficient use
of resourcesandrecycling

A Search for newnining depositg(including rare earths)
andtransport chains

A Increased attention foenvironmental aspects of mining

A Anticipation on the possible effects oimate change
-> In climate toolkit
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Drivers

A Increasing demand for energy and mining products
(growing population, increasing urbanization, growing
economy;

A Adaptation to climate changehanging trends,
Increasing variability, greater extremes and Iarge mnter
annual variations in climate parameters angpected,;

A Possible depletion of fossil fuels and mining deposits;

A Concerns about vulnerability of nuclear energy to
disasters;

A Negative environmental impact of mining and extraction
of fossil fuels.
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( g Renewable energy &
new energy sources

A Renewable energy sourcesolarenergy,wind energy
(onshore, lanebased and offshorepioenergy,
hydropower, geothermaknergy;

A Electricity generatiorfrom renewableenergy is
Increasing

A Employed tamprove energy securitandencourage
economic developmentless dependency on fossil
fuels);

A4 Less impacbn climate andenvironmentthan fossil
fuels;

4 Efficiency, storage and costffectiveness need to be
Improved.
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WORLD ENERGY COUNCIL
.................. =" CSIS
For sustain:

able energy.

CENTER FOR STHATEGIC &
INTERNATIONAL STUDIES

More information:

Renewable energy projects handbooWEC,; 2004)
overviewof renewable energy options, potential and main features of each
type of renewable energy + political and financial considerations, project
checklist and a description of the environmental credits acquisition process

Global Energynformation Systemwww.worldenergy.org
case studies on renewable energy from different countries

Promiseof renewables CSIS; 2012)

commentaryon trends, developments, problems: renewable is more
expensive than fossil, but investmengrswing 13


http://www.worldenergy.org/
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More information solar energy:

Solar energy perspectivesdA; 2011)

comprehensiveverview: if you want use solar energy, start here!

Renewable energy essentials: Solar heating and coollB#\(
2012)shortoverview of markets and potential

Renewable energy essentials: Concentrating solar thermal
power (IEA; 20093hortoverview of markets and potential

Technology roadmap: Solar photovoltaic enerdf£4; 2010)
planfor future action, based on current and anticipated trends

Technology roadmap: Solar heating & coolingA; 2009)
planfor future action, based on current and anticipateehds
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More information wind energy:

Technology roadmap: Wind energiEA; 2009)

planfor future action, based on current and anticipated trends and stressing
the importance of standards for resource assessment, sharing of wind
resource data and improving wind forecasting accuracy

Renewableenergy essentials: WindEA; 2008)

shortoverview of markets angotential
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More information bioenergy:

Biofuels: policies, standards and technologid&£C; 2010)

overviewof the current state of affairs, including sustainabi@ititeria

Goodpractice guidelines: Bioenergy project development
& biomass supplylEA; 2007)

guidetowards a sustainable and profitabépproach
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More iInformation hydropower &
geothermal:
Renewable energy essentials: HydropowdEA; 2010)

shortoverview of markets and potentials

Renewableenergy essentials: GeothermdlHA; 2010)

shortoverview of markets and potentials
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Energy saving

4 Energy efficiency supports differegbals energy
security, adaptation to and mitigation of the effects of
climate changeeconomic development

A A significant proportion of thenergy efficiency
Improvement potential is notrealised mainly because
of market barriers;

A Policyoptions:
a) addresscontract desigrno ensure eneusers face
energy prices
b) regulatethe level of energy efficiency in appliances
and buildings
C) Improveaccesdo information about energy
efficiency performances.
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Frankfurt refurbishment usingassivenousingtechnology.
Topphotos: the building before and aftegfurbishment. Bottommages:infraredvisualization of
the heat losses before and after the refurbishm@uurce Passive House Instituarmstadt) .
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More information:

Mind the gap: Energy efficiencyHA; 2007)
comprehensivdiscussion of barriers and solutions with respect to achieving
energy efficiency, based on agency theory

Technologyroadmap: Energaefficient buildings
(IEA; 2011)

graphic visualization of roadmap and targets
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Mining deposits &
transport chains

A Increasing demandor raw materials;

A Trends towardsecuring strategic flow of resourceand
Independent supply (national / regional interest);

A Increasedsophistication of exploration) enabling mining
In environmentally sensitive aregssuch as the arctic
and tropical forests;

A4 Concerns aboutealth, safety(and incomeyisks

A More attention forstakeholder participation poverty
effects and sustainability, environmental, climate
aspects
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ICMM

International Council
on Mining & Metals

More information:

Trends in the mining@nd metals industry (ICMM; 2012)
2OSNWASYG 2F GNBYRaAxX YlI )\y RSLI2aArda |
development

Measurement reporting and verification and the mining
and metals industry ICMM; 2011)

description of MRV for climate change and sustainable mining

Approachedo understanding developmenbutcomes
from mining (ICMM; 2013)

best practices description and overview and assessment of different valuation
tools and methods and their feasibility for measuring the impact of mining on
social and economic development
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(@B Environmental aspects
of mining

A More attention forpreventing environmental pollution
during all phases of the mining cycle;

A4 More attention fordisaster preventionandrisk
management

A More emphasis omorporate social responsibilityCSR);

A More priority forsustainable use oinputs for the
mining process;

4 More regulation (and enforcement) armandling of
mining waste

23



impa(_¥min (('9 miners

More information:

Report on socieeconomic indicators, drivers and best
practice across the chosesites (IMPACTMIN; 2010)

Reporton the study of mining and society and its

implications (IMPACTMIN; 2011)
Indicators (EGMINERS; 2012) on:

D
E

H

. alr quality and other nuisances
. water quality

G:
. Industrial and other accidents

geotechnicahazards an@ccidents
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2. Earth observation applications



Earth observation for
energy & mining

ThiscolouredEnvisat
ASARadar image
whichis normally black and white,
shows the wind fields over the North
Sea around Denmark and northern
Germany in September 2009.
Speedralues range from
0¢32 km per second.
Windspeeds and directions are
indicated by the size armblourof
the arrows.

(SourceEEA &SA)
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Earth observation
contribution

A Resource assessmeandexploration supportfor
renewable energy

A Resource assessmeandexploration supportfor
mining andfossil fuel extraction

A Pipeline monitoring

A Optimization of biofuel production
(seeagriculture toolkij

A Effectof climate changeon energyrequirements (and

vice versa)
(seeclimatetoolkit)

A Urban heat islandsind sustainable building design
(seeurban management, land administration and SDI toolkit)
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Example renewable
energy

(:. %

N- <750 KWhi(ma)
I 7=0- <o00
I <00- <1050

- 150- <1200

I 120 <1350

I 1350 <1500

B 1500 - <1650

I 650 - <1800

B 1600 <1950

B 1950- <2100
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[ ] 2850- <3000

Energy resource map: Annual solar irradiance in the Mediterranean region (kWh/m2).
(SourceDLR)
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Renewable
energy

Earth observation provides daom irradiation, cloud
cover, wind velocity, wind direction, wind shear, air
temperature, relative humidity, topography/elevatlon
surface roughness, wave height, etc.

Data series are avallable for historical and statistical
analysis and analysis of whole regions

Costestimate:renewable energy resource assessment
2¢10€ / km?

Main challengescost, capacity, business model.
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Examples:

Spacebasedenvironmental information for solar energy
industries (ENVISOLAR; 200myw.envisolar.com

brochurewith overview of services and examples, including services for
investment decisions, plant management, utilities, tisegies services for
science and consulting and a description of the&lvulatortool

MESoRmanagement and exploitation of solar energy knowledge)
www.mesaor.netcontinued atwww.webserviceenergy.ord

Descriptionof solar resource products, summary of
benchmarking results and examples of udES0R2009)
overviewof and comparison (benchmarking) of different methods for
measuring irradiation + 20 use cases

Needsfor new solar radiation services to faster deploy the
market for solar energy applications and optimize grid
integration (MES0R2009)

recommendation$or improvements in observations afatecasts 30



http://www.envisolar.com/
http://www.mesor.net/
http://www.webservice-energy.org/
http://www.webservice-energy.org/
http://www.webservice-energy.org/
http://www.webservice-energy.org/
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More examples (2):

RETScreemternational (Natural Resources Canada)
brochureon RETScreanitiative www.retscreen.net

Cleanenergy projectsRETScreeangineering & cases
textbook (RETScreer2005)

descriptionof clean energy decisiemaking software; uses worldwide
database of NASA satelliteerived meteorological data (NASA surface
meteorology and solar energy dataset (SSE)) from-gdanperiod
(1983¢ 1993

Solarenergy data for developing countries

(GEGECP; 2007)
shortdescription of, and links to, S$tejioclimand SODA
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http://www.retscreen.net/
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More examples (3):

Resultsof solar resource assessments in the UNEP/SWERA

project (Renné 2005)
articlewith summary of the results in the 13 SWERA countries

Globalatlas for solar and wind energy endser needs

assessment (Caner; 2012)

presentationof the enduser assessment for SWERA products (polakers,
developers, NGOs/universities, global modelling community). SWERA is usec
as first data source (to identify higiotential areas), but is not enough for
decisiommaking. More capacity buildingeeded.

Solarand wind energy resource assessmef@iF; 2011)
successtory with summary of SWERA achievements

| AGKEATIKOGAY T 91 NIKQa az2f I:NJ NE

2013 brochureon earth observation fagolar energy
32
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More examples (4):

Enhancingnformation for renewable energy technology
deployment in Brazil, China, and South Africa

(UNEP, 201 1descriptiorof resource assessment for solar and wind
energy in the three countries + comparison between the countries

Terminalevaluation of UNEP GEF project solar and wind
evaluationreport of the SWERA project with lessons learned and
recommendations (establishment of a knowledge network)

Usermanual for SWERA: designing renewable resource

assessment projects and using assessm@aatducts
(UNERP usermanual for SWERA and related products + guidance on where

to find information
33
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More examples (5):

Satellitebased services for the winohdustry (Furevik 2005)
articledescribing the use of EO data for wind farms (wind measurements ovel
the ocean, wave statistics, tidal heights and currents, terrain roughness,
orograph))

Wind energyforecasting(Brower; 2011)

presentation withescriptionof forecasting systems, models, time horizons
and forecast performance + recommendations to improve Yaretasting in
the United States

Assessmenbf wind resourcesand annualenergy production of

wind farms(Hasagey 2012)
presentationon the use of earth observation fafAsRwind atlas analysis
and applicatiomprogramme in Denmark

{ LI OS &a4dzZLJLI2 NI a 9dzNRPLISQa Sy SNE

brochure on earth observation for wind energy y



Example mining and
fossil fuel extraction

LandsatETM+ satellite
image of theCatanda
carbonatitemassif
(Angola)
superimposed

on DEM

(Source: AEGOS project)
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Mining and fossil
fuel extraction

Earth observation is used fgeological mappingexploring

of new mineral depositspptimal planning of seismic surveys
and monitoring of the impact of mining and fossil fuel
extraction (land use change, air quality, soil quality, water
guality, presence of roads, indicators of seemnomic
effects, risk management, site rehabilitation)

Earth observation can be applied in remote areas and access
to data Is not restricted

Cost estimategeological mapping 16 ke for an area of
20 x 20 km, habitat / impact assessmentZ®b ke per
mining operatlon geotechnical assessmaft 15 ke per
miningoperation, mine waste monitoring 1050 ke / year

Main challengescost, complexity, capacity.
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Examples:

Reviewof spinoff projects based on AEGQOS, preparation of a
road map for AEGOS tebeds (AEGOS; 2011)

descriptionof 8 geological mapping initiatives Africa

Thespatial data infrastructure fogeoresourcesn Africa
(Urvois AEGOS; 2018yerviewpresentation of the AEGQtiative

ERS in oil and gas industry (Earth from Space; 2011)
special issue dedicated to GIS and remote sensing for oil and gas by the
Russian comparfycanex

Satellite monitoringof the diamond fieldin the Archangelsk

Region Earth from Space2013)
article on earth observation for environmental impact of diamond mining by

the Russian compargcanex

37
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More examples:

Report on the limitations and potentials of satellite EO
data (IMPACTMIN; 2010)

assessment of the feasibility of different earth observation sensors and
techniques for monitoring the environmental impact of mining

Indicatorsand earth observation products for the
assessment of the extractive industry environmental and
societalimpacts (EGMINERS; 2013)

report series on earth observation and the impact of mining with case studies
In South Africa, Czech Republic and Kyrgyzstan

Earthobservation and what it can tell us about the
Impacts of miningEGMINERS)

leafletsummarisinghe contribution of earth observation to monitoring the
Impact of mining
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One Geology:.

Geological maps for more than 70 countries
including information on geothermal showcases in Australia and France, and

the digital energy map of the UK
www.onegeology.org

Initiatives,
such aAEGOS
One Geology, IMPACTMIN,
ECGMINERS anBnerGEO
also support
energy resources
assessment!

39


http://www.onegeology.org/

Example pipeline
monitoring

Ground monitoring
and route planning
service

(Source:
PIPEMONroject)
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Pipeline
monitoring

A Earth observatiomnables remote monitoringwith
Increased frequency and accuracy, reduced need fer on
site inspections, early detection of stresses and leaks,
encroachment monitoring and enhanced network
performance and safetypute planning and ground
motion monitoring

4 Cost estimateon caseby-case basis

A Main challengescost, costbenefit, protection of
sensitive data

41



Examples:

Oil and gas spill and pipeline condition assessment using

remote sensing (EPA)
overviewof methodologies for pipeline monitoring in th&

Pipeline monitoring service (PIPEMON; 2006)

service portfolio specifications

Ground motion monitoring service (PIPEMON; 2005)

leaflet

42



Growth potential for
earth observation

A Resource assessment and monitoring for renewable

energy, especially wind and solar
Main clients: governments, energy companies.

A4 Resource assessment and monitoring farning and

fossil fuel extraction, including environmental impact
Main clients: governments, minirgpmpanies, energy companies, NGOs

43
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3. Business development
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Why Is marketing / promotion of

earth observation needed?

4 Public sector information (PSI)

A Externalities g¢nvironmental accounting & payment
for ecosystem services)

4 Global datasets, open access, data sharing,
compatibility (GEO)

45



If public sector information is made available
free-of-charge,demand will increase and, in the end,

government revenue alsas companies will derive
iIncome from valueadded products and services, and
consequently pay more taxes (see figures in following

slides).
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Supply & Demand Public Sector Informatit

Price

http:// vimeo.com/63079712
F'm _______
g _____________ [
I
|
Pl ___\_ N .
| |
| I AC
P, - T me
I I
'\ MR | N
Po | : : Quantity

O

Q,

G-:-' Gﬂ

Source: About GMES and data: geese and golden eggs (Sawyrees2612)
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Costbenefit Public Sector Information
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Source: About GMES and data: geese and golden eggs (Sawyres2612) 48



Reuse of Public Sector Information

Source: About GMES and data: geese and golden eggs (Sawyres2612)
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