Systems Analysis for Policies
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IIASA Mission

environmental, economic, and social change
for the benefit of the public, the scientific
community, national governments, and
national and international institutions

(IASA enters the 215t century, p. 1)
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IASA Goals

national and international institutions
iIndustry and the public

Address critical global issues in an
Innovative manner



2006-2010:
Environment and Natural Resources Theme

>

structure and functioning of food webs

Forestry (FOR) Program
will do interdisciplinary research on three major areas of the management of the

forest sector
greenhouse gas cycling and terrestrial ecosystems
global impacts of forest sector development in emerging economies
international governance of forests

Land Use Change and Agriculture (LUC) Program
will do interdisciplinary research on agro-ecosystem services as food, fiber,
carbon, bioenergy and with special emphasis on food security and rural
livelihoods, sustainable soil and water resources and impacts of climate cﬁhange
S e
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2006—-2010:
Energy and Technology Theme

assessing economic, social and environmental implications of technology
diffusion
assisting policy making on technological innovation and diffusion

Dynamic Systems (DYN) Program
will do interdisciplinary research on large scale dynamic systems with
emphasis on
methodology development
technology and energy development

environmental dynamics -
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2006—2010: Population and Society Theme

>

medium-term response strategies

Risk and Vulnerability (RAV) Program

will do interdisciplinary research to contribute to decrease the risk and vulnerability of
societies and ecosystems (vulnerability consider multiple stress and system resilience) by
addressing four goals

methodological development of risk and vulnerability models

case studies on risk and vulnerability assessments

integrative stakeholder led case studies

develop interactive tools for training on vulnerability and adaptation

Processes of International Negotiation Network (PIN) Program
will do interdisciplinary research in order to facilitate or support international negotiations on
disputes, conflicts and international regimes & oo
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Crosscutting Theme:
Greenhouse Gas Initiative (GGI)

shorter-term national and place-specific
policies and measures directed at mitigating
and adapting to climate change, to the
longer-term global objective of stabilizing
atmospheric concentrations of greenhouse
gases at a “non-dangerous” level



Sustainable Development

is a Guiding Star
for the Work
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Air Pollutant Emissions

as a function of CO, mitigation (EU-25, 2020)
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Air Pollution Control Costs for
Current Legislation 2020

(SO,, NO,, PM) as a function of CO, mitigation (EU-25, 2020)
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. . % Forestry
Source: Nakicenovic 2006 =»  Program
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. . % Forestry
Source: Nakicenovic 2006 - Program
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Energy Development

Global Oil Consumption (conventional/unconventional reserves and resources)
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Energy Development

Global Natural Gas Consumption (conventional/unconventional reserves and resources)

5 400 B1 < 100l A2 Peak of conventional gas
350 Peak of conventional gas

Matural Gas Consumption (Worl
MNatural Gas Consumption {(Worl

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

450
s00] B2
350 -
300 -
250 -
200 -
150
100
50

]
1990 2000 2010 2020 2030 2040 2050 2080 2070 2080 2080 2100

Peak of conventional gas

B Unconventional Natural Gas

B Conventional Natural Gas

Matural Gas Consum ption (World), EJ

Source: Riahi and Keppo (2006) S Prooram

I1TASA



Population and Climate Change
Program

Assess the associated emissions

Scenarios on energy/economic/emission
developments



Biomass Consumption Map

Per capita fuelwood consumption
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Forestry Program

Earth Observations and Modeling

Integrated
Biogeochemical
Cycles
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Uncertainties and Risks
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esurs-01

Active Optical Sensors (Laser)

None; although interest in Vegetation Canopy
Lidar (VCL) Mission

g ENVISAT ASAR
.AC’[IVG SAR ERS-2 SAR
Microwave ERS-1 SAR
Sensors JERS-1 (historical data)
QuikScat SeaWinds
Scatterometer | pg ami-SCAT
Passive Microwave Sensors (SMMR, ADEOS-II AMSR) & o



Multi-sensor Remote Sensing Concept

Bl Evergreen Needle
B Evergreen Broadleaf
" Deciduos Needleleaf
™ Deciduos Broadleaf
" Mixed Forest
M Woodland
Wooded Grassland
M Closed Shrubland
| Open Shrubland
Grassland
Cropland
B Bare Ground

i A A _ ] . Ul’ban &y University
0 5m Kilometers Water of Wales ’é Forestry

Program
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Four Global Land Cover Sets

The global level of agreement among the four datasets
using complete IGBP classification
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Chinese Imports of Forest Products:

Actual and Potential Trends (1997-2015)
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Global Earth ObserwtibnS'
Benefit Analysis — %w Next and" Emerglng

..*"“‘F""‘r"'f :

Obersteiner
SA Symposium

September 2006




Linking Earth Observations
to Societal Benefits

DATA MANAGEMENT

Societal
Benefits




Case Studies

The Impact of Hurricane Forecast on
Oil and Gas Industry Operations

Unit Commitment Problem in Power
Plants with Different Weather and
Climate Forecasts
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Land Information
and
Transport Fuel Production




Carbon Dioxide

Aquatic

grasslands
ecosystems

& shrubs

agr‘icul‘ruk

Durable Biom_a§3
S
P B
o "'FIANaste— N
A

1l

Electricity and Heat
Energy Carries

Forest, Plastics and Fibre Products

\I:> Products based on Molecular carbory

\

Carbon to
Permanent Storage

% Forestry
- Program

I1TASA



Bioenergy Supply for 2000-2100

B1 (Price < 6$/GJ)

GJiha (over 0.5 deg cell)

400 - 300
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] 1600 - 2000
] 2000 - 2400
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I 3200 - 3600
I 3600 - 4000 2010
I 4000 - 4400
4400 - 4800
I 4800 - 5200

[ ] No Data
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Average poplar yield

(20-yr average, 8557 HRUSs)
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Biomass Supply: Costs for

Baden-Wurttemberg

‘Cost of biomass (€0O0T)
[ Junder 25
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Figure 12: A comparison of estimated costs for biomass in different areas using
different management options: (a) unfertilized poplar coppice.( b) poplar
coppice fertilized with slurry, (c) miscanthus with lower fertilization, and ’E Forestry
(d) miscanthus with higher fertilization. Source: Neuvonen, 2005 ,,‘“’; Program



Methanol from Poplar:
10% Car Fleet, 8.3% Arable Land, 25 ha Plantation/100ha

r Power Plants

‘ Fuel Stations

+ Biomass Plantations
[ | Study Area
Land Cover
[ ] Artificial surfaces and associated areas
[] Cultivated and managed areas
[ ] Herbaceous Cover, closed-open
[ | Mosaic: Cropland / Shrub and/or grass cover
[ Sparse herbaceous or sparse shrub cover
[ ] Tree Cover, broadleaved, deciduous, closed |
[ ] Tree Cover, mixed leaf type
[[] Tree Cover, needle-leaved, evergreen
[ ] Water Bodies

[ Biamass cost
I Eiomass Transportation )
I Fc| Transportation
I Oc<tribution cost
:| Production

GO0 800 1000 1200 1400 1600 1800 2000
Plant size (M)
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Hurricane and Refinery




Hurricane Rita’s Path:
24 September 2005
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Recovery After Hurricanes
15 thtaber 2005/
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ﬁ' Three refineries in Louisiana,
dama,gged during Katrina, are
still shut down

National Public Radio (NPR)
http.//www.npr.org/
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#¥ GED Simulator
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Power Plant Optimization

under
Uncertain Weather and Climate




Carbon to
Permanent Storage




Profit distribution

Decision in the first year
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Decision in the first year Profit distribution
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What Does Research Provide?

Current Managems ;
Ownership -/t -

Siesta ho atC.




Case: Pixelize the Social
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Final Points from Space Economics

>

overnmen
Commercial
Academic

Model (Decision) — Observation/Data
Fusion Concept



IASA Home Page
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