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Users — Biophysical/Economic Modelling as
Intermediary between EO and Decision
Making

= Integrated Assessment Community

- IPCC

— Global Ecosystem/Agriculture/Energy Assessment
= Policy Support

— European Commission

— Worldbank

— DK, UK Government

— WWEF, Conservation International

= Local Decision Making in Forestry
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The ITASA Model Tree to Assess Avoided Deforestation Costs

Scenarios:
[POP, GDP, Energy ﬁand, GHG emissions, ...]
1

Global aggregated databases:

[FAOQ, National forest inventories, ...]
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Model components

PICUS v1.41 simulation software

Rockfall model

= single 3D rockfall trajectories
= stochastic & deterministic algorithms
= rolling / jumping
= energy loss from:
= rolling friction
= ground impacts (rebounds)
= tree hits

Rockfall model Woltjer et al (2007)
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PICUS v1.4.1

integrated modelling framework
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demonstration

20 years of forest development
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time series of a bark beetle infestation in a Norway spruce
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EPIC simulates many
Processes:

Weather: simulated or actual EPIC

Hydrology: evapotranspiration, runoff, percolation...
Evaporation

Erosion: wind and water, 7 erosion equations and
Rain, Snow, Transpiration

/[/;bsurface

Flow

Carbon sequestration: plant residue, leaching, sediment,... | Chemicals /

I 7/
Crop growth: NPK uptake, stresses, yields, N-fixation,... -

Fertilization: application, runoff, leaching, denitrification,
volatilization, nitrification,...

Tillage: mixing, harvest efficiencies,... Below Root @
Zone

Irrigation and furrow diking,...

Drainage: depth,...
Pesticide: application, movement, degradation,... on a daily time step
Grazing: trampling, efficiency,...

Manure application and transport,...

and nerennial crong treeg
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Geographically explicit data sources (maps):

[Biomass map, potential forest area, land prices, costs, infrastructure, climate,

]

plant growth, ...

The ITASA Model Tree to Assess Avoided Deforestation Costs

[POP, GDP, Energy ﬁand, GHG emissions, ...]
1

Scenarios:

Global Economy
&
Carbon Market

G4M: [geographically explicit
forest biomass growth,
Afforestation, Deforestation,
harvest, supply curves]

\

*price for land

*price for wood

*Production

Possibilities

\
/

sharvest costs

(3)

3)

*Production
Possibilities
*Env. impacts

7

Forest Carbon\4'racking

EPIC: [Agriculture, crop
production, environmental
factors, biogeochemistry]
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INTEGRATED LAND MODEL.
GLOBIOM

3 land based sectors:
Forestry: traditional forests for sawnwood, and pulp and paper production
Agriculture: major agricultural crops

Bioenergy: conventional crops and dedicated forest plantations

Optimization Model (FASOM structure)
Maximization of the Social Welfare (PS + CS)

Partial equilibrium model: endogenous prices

Forest Carbon Tracking
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Large Land Cover uncertainties

./'Show none

‘Global Land Cover Maps:
) Show MODIS

(7! Show GlobCover

7 show GLC-2000

-Disa-greement Maps:
") Show Combined Dizagreement Map

Cropland Disagreement Maps:
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Numerical analysis - Baseline

Simulation horizon: 2000-2030

Main drivers: Population
Diets
Bio-energy demand
Infrastructure

(GDP, technological change,...)

2 scenarios with respect to forest plantations:

High Productivity + Additional Land

Low Productivity + Current Agricultural Land 14
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Numerical analysis - Baseline: Forests

Cumulative Deforested Area [Mha]

250

200 |

150 |

100 |

50 |

2000 2005 2010 2015 2020 2025 2030
High Productivity + Additional Land

L ow Productivity + Current Agricultural Land

Demand for ag. products and bio-energy will put pressure on deforestation...
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Numerical analysis - Baseline: Forests

Cumulative CO2 Emissions from Deforestation [MtCOZ2]

45000
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... and thus on CO2 emigsions.
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III. Numerical analysis - Baseline: Food

Crop Price Index:

14
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1.25]
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1157
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1 ‘ ‘ ‘ ‘ ‘
2000 2005 2010 2015 2020 2025 2030
High Productivity + Additional Land

L ow Productivity + Current Agricultural Land

Moderate increase in crop prices if production systems adjust! 17

Forest Carbon Tracking
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III. Numerical analysis - Baseline: Energy

Energy Prices [USD/toe]: W_Ethanol
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Availability of currently not used land important for development of biofuels
18
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III. Numerical analysis - Baseline: Intensity

Irrigation Water Use Index: —
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Is intensificgjion possible?
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III. Numerical analysis - Baseline: Soil N20

Soil N20 emissions from fertilizers [MtCO2eq]
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Increased production = soil N20 emissions = but more with more Eihd !
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IV. Numerical analysis - RED

SCENARIO: 2030 emissions reduction compared to High Productivity +

Additional Land 2?30 uE))dated baseline.
COZ Emlssonsfrom Deforestatlon MtC

3000

2000 2006 2010 2015 = 2020 2025 2030
High Productivity + Additional Land

L ow Productivity + Current Agricultural Lan@1
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IV. Numerical analysis - RED: Cost

Cost of Avoided Deforestation [USD /tCO2]
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Forest Area Development A2r
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Geo-wiki.org

Ge@sWiki Project

Help Improve Global Land Cover:

The Geo-Wiki Project is a global network of volunteers who wish to help
improve the guality of global land cover maps. Since large differences
occur between existing global land cover maps, current ecosystem and
land-use science lacks crucial accurate data (e.g. to determine the
potential of additional agricultural land available to grow crops in Africa).
Volunteers are asked to review hotspot maps of global land cover
disagreement and determine, based on what they actually see in Google
Earth and their local knowledge, if the land cover maps are correct ar
incaorrect. Their input is recorded in a database, along with uploaded
photos, to be used in the future for the creation of a new and improved
global land cover map.

First Steps:

To use ourviewer, you need;
» Activated JavaScript - details
= Google Earth Plug-in - details

Instructions For Use:

View the instructions on a seperate page ar
Download the english instructions as PDF

Mow you are ready to use geo-wiki.org as a guest (viewing anly), or register
to login and enter data.

Google Uhersetzung.

S & Goosene ﬂ felis

| TES K
Contactus  Disclaimer

Try our application as guest user without
login. See how it works and then register. ity 28 guest

Login existing user
Email: frizi@iiasa.ac.at

Password: esessssssee

[YIRemember me on this computer.

Reqgister here!
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= Your Work Matters a lot for REDD and Forestry

= There is a lot more to be done when it comes to integrated forest

management — What is the most cost effective Monitoring
Strategy?

= |nteroperability with Economic Models

WwWw.geo-wiki.org
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