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www.gefweb.org, a medium-sized project proposal from UNEP entitled Global (Brazil, India,
Jordan, Kenya): Assessment of Soil Organic Carbon Stocks and Change at National Scales. The
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This project intends to improve national assessment methodologies relating to land use
options and UNFCCC requirements, and to support core activities of the GEF Integrated
Ecosystem Management Operational Programme and IPCC by developing and demonstrating
generic tools which quantify the impact of land management and climate scenarios on carbon
sequestration in soils.

The project proposal is being posted for your information. We would welcome any
comments you may wish to provide by December 18, 2001, in accordance with the procedures
approved by the Council.

If you do not have access to the Web, you may request the local field office of the World
Bank or UNDP to download the document for you. Alternatively, you may request a copy of the
document from the Secretariat. If you make such a request, please confirm for us your current
mailing address.
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Subject: MSP entitled "Assessment of Soil Organic Carbon Stocks and
Change at National Scale"

Please find attached a revised version of the UNEP MSP proposal
"Assessment of Soil Organic Carbon Stocks and Change at National Scale". The
proposal been revised following the comments received from UNDP.

Regards.
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MEDIUM -SIZED GEF TARGETED RESEARCH PROJECT BRIEF
PROJECT SUMMARY

PROJECT IDENTIFIERS

1. Project name

Assessment of Soil Organic Carbon Stocks
and Change a Nationa Scae

2. GEF Implementing Agency:
UNEP

3. Country/iesin which the project is
being implemented:

Brazil, India, Jordan and Kenya

in close collaboration with research groupsin
USA, UK, Netherlands and Austriaworking
under co-financing.

4. Country digibility:

Brazil: UNFCCC and CBD 28 Feb 1994

Indiaz UNFCCC 1 Nov 1993; CBD 18 Feb 1994
Jordan: UNFCCC and CBD 12 Nov 1993

Kenya UNFCCC 30 Aug 1994; CBD 26 Jul 1994

5. GEF Focal Area:

Multi-foca addressing Climate Change,
Biodiversty and Land Degradation

6. Operational Programme/short-term
measur e

This targeted research project relates to carbon
Sequestration and isaimed at Integrated Ecosystem
Management (OP #12). It cross-cuts over the GEF
climate change, biodiverdty and land degradation
programmes thereby linking, and adding vaueto al
three.

This project will assst Braxzil, India, Jordan and Kenya
establish their current soil organic carbon stock and
determine how much carbon would be sequestered in
s0il under various ecosystem managementsin these
countries. In so doing, it will develop ageneric tool
which can be gpplied to other countries and/or regions
as the data necessary are assembled in suitable GIS
format.

From anaiond perspective, it will offer an important
methodology to:

(i) improve nationd assessment methodol ogies relating
to the UNFCCC for carbon emissons and sinks,

(i1) help national agencies analyse theimpact of arange
of land management scenarios for biodiversity
conservation vis avis carbon sequestration; and

(ii1) dlow nationd agencies to make quantitative
estimates of carbon sequestration potentia for usein
internationa negotiations.

From an internationd perspective, it will:
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(i) provide GEF with tools for quantitative, predictive
assessment of potentia consequences of land
management interventions on carbon sequestration in
ils

(i) help GEF assess and develop projectswhich
consarve and improve biodiversity, especidly in soils,
(iii) be complementary to, and input into, the IPCC
process by providing a detailed, soil-based
assessment of land-use impacts which is currently
insufficiently developed, and

(iv) develop internationa collaborationin land

management scenario generation; capacity building
and andysis.

7. Project linkageto national priorities, action plansand programmes:.

Thisresearch topic isahigh priority for many nations, including Brazil, India, Kenya and Jordan.
Specificdly:

Brazil : The Commission of Policies Related with Sustainable Devel opment and the Nationa XXI
Agenda (Comisséo de Politicas de Desenvolvimento Sustentavel e da Agenda XX Naciond,
established by the Casa Civil da Presidéncia da Republica on 28 February 1997) includes a nationd
priority concerning an inventory of the main greenhouse gases in different sectors including land use
change, agroforestry and agriculture. In 1997 the CNPq (Conselho Naciona de Desenvolvimento
Cientifico e Tecnolégico, which fals under the Ministry of Science and Technology) started anationa
project “Programa Integrado de Ecologid’ (Integrated Project of Ecology) with an overadl plan aimed
at (1) assessment of fluxes of energy and nutrients; and (2) crestion of databases for the amazon region
and others ecosystems”.

I ndia: The Perspective Plan of the Government of India s National Bureau of Soil Survey and Land
Use Planning states that “ The mgor emphasisin future programmesis given on basic and gpplied
research in land evauation, land use planning, remote sensing, pedology, soil degradation and human
resource development.” (NBSS& LUP, Nagpur, December 1997). While the proposed research will
help various aspects of the overal Han it isdirectly relevant to two mgor programmes and aress of
priority research: (1) Organic Carbon Status. Monitoring and Management, especialy “assessment of
organic carbon status of different soils and their stock, and establish correlations with environmenta
factors’; and (2) Geographica Information Systems, especidly “ generation and dissemination of digital
s0il map of the country; and multi- criteria based decison making for land evauation and land use
planning at watershed/digtrict level”.

Jordan: The Nationd Science and Technology Policy (STP) document highlights under Research and
Development “undertaking studies and research for the development of land use” and “ utilising remote
sensing and geographica datato develop and improve natura resources, including soil, water and plant
cover”. Environmenta prioritiesinclude “ documenting and protecting the natura environment, curbing
desertification and assessing the environmenta impact of exploiting agriculture naturd resources’ and
“utiligng new technology for the documentation of information related to soil, plant and animd
classfication and their characteristics’.

Kenya: The Kenya Soil Survey (KSS) under the Kenya Agricultural Research Ingtitute has established
a Geoaraphic Information System for storina natura resources data including soils, soil nutrients, climate
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and land use. KSS sees the use of thisfacility to optimise the management of severdly limited
agricultura land to supply the need of the estimated 3.4% per annum population growth (Republic of
Kenya, 1986) asacentral component in its programme of monitoring soil organic matter levels as
related to carbon sequestration and soil productivity.

8. GEF national operational focal point and date of country endor sement:
Submitted Acknowledged Endor sed:
L etters of endorsement received from Brazil, Kenya, Jordan and India
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PROJECT OBJECTIVESAND ACTIVITIES

9. Project rationale and objectives:
Goal:

To improve national assessment methodologies relating to land use options and
UNFCCC requirements, and to support core activities of the GEF Integrated
Ecosystem Management Operational Programme and |PCC by developing and
demonstrating generic tools which quantify the impact of land management and
climate scenarios on carbon sequestration in soils.

Purpose:

Signature countries to the UNFCCC are required to make estimates of nationa carbon stocks.
Methods to estimate carbon stored in above-ground vegetation are relatively well developed (cf. as
discussed in UNEP project GF/4102-92-01: Country Case Studies on Sources and Sinks of
Greenhouse Gases) in comparison to methods for estimating carbon stored in soils (which in most soils
ismainly in the form of soil organic carbon, SOC). SOC is a principle congtituent of soil organic matter,
the qudity and quantity of which significantly influence biodiversity both in the soil and above-ground;
and the soil’ serosion threshold.

In addition to the need to develop methods for estimating current SOC stock at national level, robust
methods for quantifying change in SOC stock as a consequence of land management —i.e. carbon
sequestration potential — are urgently needed to help nationd planners determine the feasibility, impact
and cost- effectiveness of GEF Operational Programmes related to climate change, carbon
sequestration and integrated ecosystern management. These will dlow governments to explore possible
management scenarios to determine the cost- effectiveness and environmental consequences of feasible
management options. For ingtance, the sequestration potentia in biomass of aradicd, large-scale
forestry programmeis relaively easy to estimate from forestry productivity tables, but changesin
carbon sequestered in soils under this land-use could not be smilarly estimated. The net impact of this
management at the ecosystemt level needs a method to estimate changes in soil organic carbon contents,
and to derive potentia carbon sequestration at landscape level this needsto be linked with forestry
production information and geographica information in a GIS. The economics of the loss of income
from nonforestry use vis avis gain in income from forestry products can be included in afurther
cdculation, which dso helpsto estimate the net “worth” to the nation of the possible scenario. The
methodology developed in the project will dso help select GEF programmes and projects to ensure
that those undertaken under one focal areawill dso benefit another foca arear potentia conflictsin
biophysica outcomes of land management objectives could be “ spotted” in advance of implementation.
For ingtance, the methodology will hep to determine whether a GEF project amed a minimising land
degradation will likely sequester or release s0il carbon. The research will dso help identify potentia
aress of disagreement on land use planning with local communities and dlow thea priori exploration of
dternaives. Thiswill be done by including nationd policy makers and land managersin the preparation
of land- use scenarios, and identifying issues that need to be taken into account in their preparation.

National datasets for soils, climate and land- use (dl of which exist for the four countries, but in
digtributed form) would be collated in standardised GIS format. Although only an “interim” product of
this targeted research project, these GI S structures will dso be suitable for other aspects of natura
resource planning, which will add to the vaue of the research. Thiswill aso demondrate the vaue of
systematicaly formatting natura resource data in this manner for other countriesto consider.

Backaround:
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Very large quantities of carbon are currently stored in soilsin the form of soil organic carbon (SOC).
SOC provides avita ecosystem function, contributing to inherent soil fertility, water holding capacity,
structure, biologica activity and carbon sequestration. Carbon stored as SOC is however highly
sengtive to changes in land management and SOC levels dmost dways fdls following the conversion of
native ecosystemsto agricutura use. Thisiswel documented in arange of environments, and is
primarily driven by (i) reduced organic matter inputs, and (ii) increased oxidation of SOC due to
aggregate disruption and increased aeration. A range of factors determine the stabilisation of carbonin
soils, but key variables are clay content and type, pH, hydrology, climate and organic matter inputs. For
agiven climate, three principle mechanisms account for SOC decline; reduced organic matter inpt,
increased erosion, and increased oxidation as aresult of tillage. In the tropics, both intensification of
existing cropping land and land clearance for new cropping land are responsible for substantial net
losses of soil carbon. In addition, anticipated increases in globa mean temperatures will dso tend to
deplete SOC stocks through enhanced oxidation. The net result of both processesisan increasein
carbon flux to the atmosphere. Conversdly, gpplication of innovative agricultura management practices,
promoting the recovery of soil C stocks, and reduced rates of land clearance can either reduce ol
CO, emissons or actively sequester carbon in soil.

From abiodiversity perspective, SOC, a principle congtituent of soil organic métter, is known to
sgnificantly influence biodiversity both in the soil and above-ground. Soil organic matter has a direct
correlaion with soil organism dengity and hence soil biodiversty. Critical to any modd for sustaingble
s0il management isthe role that soil organisms play. Soil organic matter affects awide range of
processes such as the movement of nutrients through plants and the movement of soil and water in
caichments, thus resulting in different levels of vegetation stress and in turn, ecosystem functioning as a
whole. This correlaion pointsto the importance of SOC for vitd ecosystem function, contributing to
inherent soil fertility, water holding capacity, structure, biologica activity in addition to carbon
sequestration.

Regiond, spatidly-explicit estimates of SOC stocks and changes are needed to quantify CO, fluxes
under various climate/soil/land- use conditions. Suitable tools for estimating these changes and further
carbon sequedtration possibilities as a consequence of land management at nationa and sub-nationd
scae are however lacking as mapping methods are not dynamic and therefore cannot be used ina
predictive capacity. Further, such tools need to be developed and systematically evaluated for the wide
range of soilsfound in the tropics, especidly for vertisols and oxisols (given the high P fixation of this
highly weethered soil type). The need to have reliable data on present SOC stocks, and an estimate of
how these might change under different environmental and management scenariosis of high priority for
many nations.

Reliable tools to quantify change in carbon sequestration in soilswould therefore be avery vauable
addition to existing methodol ogies for carbon offset negotiations and will help identify the most
promising strategies for decreasing losses (or increasing C stocks) and where they can best be applied.
It is particularly urgent to have these tools devel oped and evauated so that they can be used to help
select projects to be submitted under the GEF Integrated Ecosystem Management Operationa
Programme; and to analyse how such projects would result in mutua benefits for work under other
GEF focal aress.

Relationship of the GEF financed activities to the baseline or co-financed activities:

Scientigs in the UK and Europe are dready beginning to develop and demondtrate techniques for
coupling SOC modds with GIS assemblies of data on SOC controlling variables. Building on this work
through co-financing by agenciesin the US and Europe (see letters of support), and initid data gathering
exercises currently underway in the four case countries as part of their respective Nationa Action Plans,
the GEF component will alow these techniques to be extended and refined in regions which are
saonificantly different in three main wavs: phvsical and s0cio-economic environment: levels of sdientific
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infrastructure; and data availability. The GEF input will be fundamenta to demongtrating that this
powerful methodology is both gpplicable in these regions and can be used as an important tool for
selecting and guiding natura resource management in nationa and GEF financed devel opment
programmes in these and other countries were suitable data exists.
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Research Objectives:

| ndicators:

1. To identify and use long-term experimenta
datasets to systematicaly evauate and refine
modeling techniquesto quantify carbon
Sequestration potentia in tropica soils.

2. To defing, collate and format nationalscae
s0ils, climate and land- use datasets and to use
them in the development of coupled
moddling- GIS tools to estimate soil carbon
stocks.

3. To demondtrate these tools by estimating
current soil organic carbon stocks at country-
scae (using India, Jordan, Kenyaand
Amazon Brazil as case sudies) and to
compare these estimates with the existing
techniques of combining soil mapping units and
interpolating point data

4. To Quantify the impact of defined changes
in land use on carbon sequedtration in soils
with aview to asssting in the fomulation of
improved policies to optimise resource use in
the four case-study countries.

Long-term experiments suitable for usein modd
evauation will have been idertified in Amazon-Brazil,
India, Kenya and Jordan, and their datasets converted
to standard formats. RoTH-C and CENTURY S0l
carbon turnover modd swill have been evduated and
any necessary adjustments will have been made to
smulaethelong-term data

National- scale datasets on the state variables needed
for estimating soil organic carbon stocks collated in
sandardised GIS layers suitable for mode linkage;
and GIS-modd interfaces prepared. The GIS format
will dso dlow nationa and sub-nationa assessments
for other natural resource management issues to be
more effectively conducted.

Egtimates will be available of nationd leve soil orgaric
carbon stocks for Amazon Brazil, India, Kenya and
Jordan critically compared with estimates obtained by
non-modeling methods.

Egtimates will have been made of theimpact of a
range of scenario-based, national-scale land-use
changes on soil organic matter stocks.
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10. Project outcomes:

1. Datafrom nationa data sources of variables

relating to the control of carbon stocksin
Brazilian, Indian, Jordanian and Kenyan soils
systematically collated and formatted in
standardised GIS formats.

2. Regiona-/National scae quantities of
carbon stored in Amazon-Brazilian, Indian,
Jordanian and Kenyan soils estimated and
criticaly compared with soil mapping
methodologies, and maps of land-use and
carbon density derived.

3. Capacity building in the use of GIS-modd
interfaces and soil organic carbon stock
assessment.

4. Generictoolsdesigned to hdpin
formulating nationa and sub-nationd land
management and carbon sequestration policy
by (i) quantifying current soil organic carbon
stocks at nationd and sub-nationd level; and
(i) andlysing the impacts of land management
options on carbon storage, GHG emissions
and sequestration possibilities.

5. Tools developed to hdp GEF identify and
select possible nationa carbon sequedtration
projects, and guide their development and
implementation.

Indicators:

National data sets for different variableswhich
control soil organic matter stocks (e.g. soils, climate,
land-use) which are currently held by different
inditutions, will have been brought together in aform
suitable for modelling studies and other natura
resource management issues.

The ability to quantify nationd- scale soil organic
carbon stocks will have been assessed, and model
cdibration parameters for national conditions
established. GI S-derived maps of carbon density will
be available.

Scientigts and techniciansin nationd inditutionsin
Brazil, India, Kenyaand Jordan will have received
training in data management, GIS congtruction and
model-GIS coupling both in-country and by
undertaking exchange missionsto the US and
Europe.

The generic nature of the moddling/GI S tools will
have been established by showing their adaptability
across the widdly varying conditions found in the four
Study countries. User-defined scenarios of land-use
change will have been used as case sudies to
demonstrate how these tools can be used in helping
to formulate nationa policy by quantifying the impact
of given management changes on soil organic carbon
stocks.

Case dudies in the contrasting environments will have
demonstrated how GEF could use the modd-GIS
toolsto evauate a priori the potentia of GEF
national projects to sequester carbon in soil. The
vaue of investing in data assemblage will be dearly
demondirated for other countriesto consider. The
toolswill also assgt in assessing the interadions
between given land management scenarios across
GEF Foca Aress.

21 Nov 2001 version
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11. Planned activities to achieve Indicators:
outcomes (including cost in US$ or local

currency of each activity):

The project will be implemented as a series of interlinked steps which address the four successive
objectives (see above). The steps will include a series of interdisciplinary workshops specificaly
designed to either assess progress and gain targeted feedback from acknowledged experts or prepare
for the next step. Case qudiesfor sdected regions of the four countries to be conducted during the
project will be used to refine methodologies and test gpplicability (see attached “Time Ling’).
Discussion with nationa agencies respongible for land-use planning will be conducted at each Step of
the project to ensure the project ultimately delivers policy-rdevant toolsin aform suitable for the end
Users.

Note: While these steps are phased their overlapping design means a simple cost breakdown
isnot possible. The figures (US) listed below, which are for full costs (i.e. GEF + co-
financed), are therefore indicative and were derived from pro-rata calculation of activities
and time needed to complete each step. The attached budget estimate gives full details of
proposed GEF and co-financing contributions.

Step 1. (Addressing Objective 1) Format Moddlers and long-term experiments data holders will

long-term datasets and evaluate and
refine SOC turnover models for India,
Jordan, Kenyaand Brazil. A review of
data dready collated through the
Nationa Communicationswork of each
participating country will first be carried
out. Months 1 - 6. ($300k)

Mode Evauation Workshop in Month
6. ($27K)

Step 2. (Addressing Objective 2) Define

necessary spatial databases of SOC
controlling varigbles (deta“layers’ in
GIS) and collate and format nationd
datasets. Months 6 - 24. ($450k)

GIS Definition Workshop in Month 6.
($25k)

Step 3. (Addressing Objective 2) Develop

methods to couple mode s with GIS to
assess current SOC stocks. Conceptual
devel opment phase. Months 6 - 18.
($300Kk)

Mode/GIS coupling review workshop
in Month 12. ($25k)

Step 4. (Addressing Objective 3) Quantify

have met at the workshop in month 6 and a detailed
mode evauation will have been conducted using the
regional datasets.

Multi- authored, scientific publication planned.

Training will have been conducted in use of long-term
datain modd evaudtion.

Moddlers, long-term experiments data holders and
Gl Stechnicianswill have collaboratively designed the
working GIS structure at the workshop to launch this

step.
Datasats will have been systematicaly collated and
detailed descriptions will be published as an interim
product.

Training will have been conducted in GIS devel opment
and data formatting.

Modelers and GIS technicians will have jointly
developed the conceptua design of the modd/GIS
interface, and, following critica review at the mid-step
workshop, will have fully developed the coupled tool.
Training will have been conducted in GIS-model
coupling.

All groups will have collaborated to produce maps

9
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current SOC stocksusing
modelling/GIS methodology and
compare with nonmodeling methods
(“uncertainty analysis’). Months 18 —
30. ($300k)

Peer review and uncertainty anadyss
Workshop in Month 24. ($30k)

Step 5. (Addressing Objective 4) Develop
“redidtic’ environmental and land-
management change scenarios. Months
24 - 30. ($160k)

Land- use scenario workshop in Month
30. ($35k)

Step 6. (Addressing Objective 4) Esimete
of scenario-based changein SOC
stocks and development of guidelines
for implementing the methodology and
nationa scae. Months 30- 36. ($300k)

Project presentation at find “Open”
Workshop in Month 36. ($50k)

and of current carbon density and derived
national/regiond totas based on modd/GIS methods,
and will have compared these with maps and
estimated totals produced by other methods. Mode
cdibration will have been completed.

All groups + relevant users (e.g. minigtries, nationa
and regiond land-use planners), IGBP/IHDP-LUCC,
[1ASA, etc. will have developed a set of agreed “case
study” scenarios of future land -use for the four
countries, and the Workshop will ddiver standard sets
avallablefor usein Step 6.

Training will have been conducted in land-use change
modelling and scenario devel opment.

Egtimates of changesin regiond-/country-leve soil
organic carbon stocks as a consequence of different
management scenarios will be available for discusson
with nationa planners and policy makers. A report will
be produced giving guiddines for usng the modd/GIS
tools, and for interpreting the results.

Thefina workshop will present demongtration studies
for the contrasting regions to show how the developed
moddling/GI S capability can be used to quantify
changes in soils organic carbon stocks as aresult of a
range of “redigtic’ land management scenarios. It will
aso highlight how the output needs to be considered in
the context of nationd planning so that wider socio-
economic implications can be gauged in the light of
possible carbon sequedration strategies.

1C
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12. Estimated budget (in US$ or local currency):
PDF: Nil (provided by co-finandng and “in-kind” contributions of expert time)
GEF: US$978,000
Co-financing: US$1,024,000 (see letters of support)
Total: US$2,002,000

13. Information on project proposer:

The project is proposed by the International Development Centre of the University of Reading, UK
(with the Department of Soil Science taking the lead) on behdf of the international consortium of
inditutes involved in the proposa. Established in 1995, the non-profit making Centreisan
interdisciplinary collaboration between severd University departments al active in the devel opment
fidd. The Centre has built up substantid ties with numerous countries in the developing world though its
research and teaching components, and its activities include the coordination of research into mgjor
issues of development policy.

14. Information on proposed executing agency (if different from above):

The project will be managed and executed by the International Development Centre of the Universty of
Reading, UK (with the Department of Soil Science taking the lead) on behdf of the international
consortium comprising scientific agenciesin Brazil (Centro de Energia Nuclear na Agric, Universdade
de Sao Paulo® and Ministry of Science and Technology - Convengdo-Quadro sobre Mudangas do
Clima) (Nationd Bureau of Soil Survey and Land Use Planning), Jordan (Higher Council for Science
and Technology/Badia Research and Development Programme) and Kenya (Kenya Soil Survey)
together with representatives from scientific collaboration groupsin the US (Natura Resources Ecology
Laboratory, Colorado State University), UK (Rothamsted Experimenta Station), the Netherlands
(International Soil Reference and Information Centre), Audtria (Internationd Ingtitute for Applied
Sysems Andysis) and UNEP. Internationa co-ordination and technica back-up will be administered
by the International Development Centre of the University of Reading, UK in close contact with all
partners. The hopeisto recruit a suitably qudified nationa scientist to the post of Internationa
Coordinator. Co-financing is being sought from donor agencies for scientific work in the USA and
European countries (see Budget Estimate outline, atached) and no GEF fundswill be used in this
regard.

15. Date of initial submission of project concept: 13 October 1998

16. Project Identification number: thd

17. Implementing Agency contact person: Ahmed Djoghlaf, Executive Coordinator, GEF
Coordination Office; Sheila Aggarwal Khan, Medium sized Projects, UNEP GEF Coordination Office.

18. Project linkage to Implementing Agency program(s): The World Meteorologica Organization
(WMO) and UNEP egtablished the Intergovernmental Pand on Climate Change (IPCC) in 1988. It is
open to al members of the UNEP and WMO. The role of the IPCC is to assess the scientific, technica
and socio-economic information relevant for the understanding of the risk of human-induced dlimate
change. It does not carry out rew research nor does it monitor climate related data. It bases its

! Universidade de Sao Paulo acts as a representative for the Ministry of Science and Technology with respect to
greenhouse gasinventories, India

11
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assessment mainly on published and peer reviewed scientific technical literature. On the subject of land
use, land-use change and forestry (LULUCEF), the IPCC is considering methodol ogical issues, such as
rules for monitoring accounting for carbon stock changes and for emissons and removass of greenhouse
gases from LULUCF activities, including which carbon pools to include, how to implement “since
1990,” “direct human-induced,” and “humaninduced,” how to ensure accuracy, precison, and
uncertainties in tracking carbon stocks and greenhouse gases, among others. The methodol ogies refined
during this project will be put to the IPCC for their consideration and to the CCD discussions on land
use The same is intended through UNDP's involvement in the project. UNEP is establishing a key
centre on land cover and land assessment in Sioux Fals which will become involved in soil carbon
stocks which this project will be linked into. UNEP is dso leading a process on harmonisation of
assessment methodol ogies which this project would contribute to.
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PROJECT DESCRIPTION

1. Project rationale and objectives

Very large quantities of carbon are currently stored in soils in the form of soil organic carbon (SOC).
A total amount of 1462 - 1548 Gt (10° tons) in the top 100 cm has recently been calculated by
estimating the carbon content per unit area of each soil type and multiplying by itstota area, though
uncertainties about soil depth, stoniness and bulk density introduce errors. Carbon stored as SOC is
however highly sengtive to changesin land management and SOC levels amog dwaysfdl following
the conversion of native ecosystemsto agricultural use. Recent deta averaged over 100 Sites
throughout the tropics shows how SOC amounts in the top 30 cm of the soil profile differ under
different managements. afew years after converting origina forest to crop land, SOC levelsfdl from
the origina equilibrium level of about 65 t/hato a reduced equilibrium level of about 40 t/ha, aloss
of 20 t/ha primarily to the atmosphere. If forest was converted to bush falow, however, SOC levels
fell to only about 55 t/ha, aloss of hdf that from conversion to cropped land. Subsequent land
management will control whether SOC levels remain stable, continue to decline, or partidly or fully
recover. The gpplicationof innovative agriculturd and land management practices, promoting the
recovery of soil C stocks, and reduced rates of land clearance can ether reduce soil CO, emissons
or actively sequester carbon in soil.

The degree to which SOC stocks are changed by management is now largely understood and, given
information on the variables reponsible for carbon stabilisation and land use higtory, equilibrium
SOC levels can be successfully moddled at the experimenta plot scale. Spatialy-explicit estimates
of SOC stocks and changes are now needed to quantify CO, fluxes under various dimate/soil/land -
use conditions, but tools for estimating these changes and hence further carbon sequestration
possibilities as a consegquence of land management at national and sub-nationa scale are however
lacking as mapping methods are not dynamic and therefore cannot be used in a predictive capacity.
The need to have rdigble data on present SOC stocks, and an estimate of how these might change
under different environmental and maregement scenariosis of high priority for many nations.
Cdibrated moddling (i.e. where the estimation of absolute SOC vauesisless criticd) isthe only
way to undertake such analyses. Suitable methods have recently been developed in the US and UK
and research is now needed to develop gpplications at sub-continenta scaeisviable. In terms of
data availability and contrasting environments, Brazil, India, Jordan and Kenya are particularly well
placed to be central in what needs to be an internationa collaborative research programme, and the
proposed work fadlswell in line with their respective nationa priorities (see Annex 1). Thefour
countries have diverse environments and soils, and rapidly changing agricultura demands and
landuse. Together they cover sgnificant portions of the earth’sland area. They dl have
comprehensive datasets of both (i) key driving variables (for modd parameterisation) and (i) SOC
measurements (for mode calibration and evauetion). Findly, they span the range of issuesfrom
extengfication (land cover change) to intengfication (land use change).

Reliable tools to quantify the impact of various management options on carbon sequestration in soils
would be a very vauable addition to existing methodologies for carbon offset negotiations and will
help identify the most promising strategies for decreasing losses (or increasing C stocks) and where
they can best be gpplied. It is particularly urgent to have these tools developed and evauated so that
they can be used to help determine the feasihility, impact and cost- effectiveness of GEF Operationd
Programmes related to integrated ecosystem management and climate change; and to andyse how
such projects would result in mutua benefits for work under other GEF foca aress. Further, dueto
the numerous key ecosystemn functions that soil organic carbon (in the form of soil organic matter)
fulfils, the project will dso have consderable relevance for GEF research and implementation
programmes in biodiversity, agriculture and foredry, and land degradation/desertification. In
particular, it will relate to the “ Alternatives to Slash and Burn” project; to the proposed GEF
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Targeted Research project “Management of Agrobiodiversity for Sustainable Land Use and Globa
Environmental Bendfits’; to PLEC; to LUCID; to the CGIAR ICWG-CC; and to the proposal
under development on the use of Atriplex spp. inthe arid regions of Jordan for ecosystem
protection and carbon sequestration. IPCC also see the proposed research of direct relevancein
their preparation of the Special Report on Land Use, Land Use Change and Forestry requested by
SBSTA of UNFCCC.

Project:

To improve UNFCCC national assessment methodol ogies and to support core activities of
the GEF Integrated Ecosystem Management Operational Programme and IPCC by

devel oping and demonstrating generic tools for quantifying the impact of land
management options and future climate scenarios on carbon sequestration in soils.

Research Objectives:

1. Toidentify and use long-term experimenta datasets to systematicaly evauate and refine
modelling techniques that dlow the estimation of carbon sequedtration in tropica soils.

2. To defing, collate and format national scde soils, climate and land -use datasets and to use them
in the development of coupled moddling GI S tools to estimate soil carbon stocks.

3. To demongtrate these tools by estimating current soil organic carbon stocks at country-scae
(usng India, Jordan, Kenya and Amazon-Brazil as case studies) and to compare these estimates
with the exigting techniques of combining soil mapping units and interpolating point data

4. To quantify the impact of defined changesin land use on carbon sequestration in soilswith aview
to assgting in the formulation of improved policies to optimise resource usein the four case study
countries.

5. To improve nationd reporting of developing countries on carbon emissions and sinksin the
context of soil organic carbon.

6. To work with the IPCC on improving their guiddines on soil organic carbon stocks estimation.

General methodological approach:

Data on the variables that control soil carbon stabilisation in soil (i.e. soil parameters, climate and
land use) will be compiled in a geographic information system (GIS). Techniques for running SOC
dabilisation modds when explicitly coupled to the GIS data will smultaneoudy be refined.
Equilibrium levels of SOC will then be modelled for each polygon in the GIS and summed to give
landscape SOC amounts. Modelled estimates will be compared with mapped estimates and an
uncertainty anadlys's conducted with the modeled vaues providing an independent check on mapping
methods for esimating current stocks and suitable caibration undertaken. Thiswill dlow (i) the
quantitative comparison with other methods, and thereby (i) provide a framework for integrating
results from modelling with the other methods. “Redigtic’ scenarios of land use change will be
developed in close conaultation with nationd land use planners using latest land use change modeling
techniques. The mode- GIS tools will then be used to undertake andyses of change in SOC levels
for the given land management scenarios.

The collation and organisation of regiond datasets for Brazil, India, Jordan and Kenyawill bea
central eement of the project and will involve a concerted effort by nationa scientists working with
relevant government departments and agencies. The project will dso build substantialy on methods
developed by ongoing studies of asimilar nature in the centrd US (NREL group, Colorado State
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Universty); in Hungary (BBSRC- Rothamsted group, UK); and in the UK (NERC-CEH group).
The Internationa Soil Reference and Information Centre (ISRIC) in the Netherlands will provide
expertise in data management, GIS development and applications.

Early collaboration with nationa land use planners and with the Land-Use and Cover Change
programme of IGBP and IHDP will be sought to help develop redigtic scenarios of land use change.
All groupswill be involved in both the detailed planning and implementation. While thisresearch
project will concentrate on Amazon Brazil, India, Jordan and Kenya as case studies, the methods
developed will be generic so they can be used for other regions of the globe as datasets are
forthcoming. The geographical extent of Indiaand Brazil means that the project will need to
concentrate on selected sub-regionsin these countries, a leagt initidly - for India: the Indo-Gangetic
Pain; and for Brazil: Rondonia State. Rondonia State was sdlected for this project asit isthe ate in
the Amazon basin with the highest rate of deforetation; thereis dso alarge body of work done
aready on soil carbon stocks in Rondonia State than other areas that this project would be able to
draw from which does not exist for other Sates. It therefore serves as an ided representative Ste for
the Amazon bagin.

Much of the required soils data aready exigts for India, Jordan and Kenya, but it needs organising
and formatting in GIS for use in modelling analyses. Thiswill essentidly be a“dek” exercise, ledby
nationd scientists working with the rdevant soil survey organisations. Additiond field sampling will
however be needed in Rondonia State, Brazil. Geo- referenced soil profiles under forest and
pastures of different ages will be sampled. This sampleswill be taken a 0-5 cm; 10-20 cm and 20-
30 cm, air dried, and prepared for andysisin the Soil Biogeochemistry Laboratory at CENA/USP,
Piracicaba, SP, Brazil. The carbon will be analysed by combustion by a LECO CR412 analyser.
The other dements will be anaysed according to the analytic protocol of thislab. A Soil Data Base
will be established with data which will be stored in an Excel preadsheet. The following profile
descriptives varigbles will be included: profile number, |atitude, longitude, dtitude, local,
bibliographic references, soil type, parent materid, relief, dope, vegetation; and soil horizons
descriptives analyses. horizon number, depth, bulk density, texture, structure, sand, silt, clay, Ca,
Mg, Na, S, H+Al, CEC, P, pH, C, N, C/N.

In generd datais dready available and further chemical analyses are not required. If however further
data is needed, standard methods will be used a detailed in ASA Monographs and specidist
literature (e.g. Anderson and Ingram, “Tropica Soil Biology and Fertility: A Handbook of
Methods').

I mplementation (see attached “ Time Lin€”):

The project will be implemented as a series of interlinked steps which are specifically designed to
address the four successve objectives (see above). The stepswill include aseries of interdisciplinary
workshops to either assess progress and gain targeted feedback from acknowledged experts or
prepare for the next step. Case studies for selected regions of the four countries to be conducted
during the project will be used to refine methodol ogies and test applicability (see attached “Time
Ling"). Discussion with nationd agencies respongible for land-use planning will be conducted at each
Step to ensure the project ultimately ddivers policy-reevant tools in aformat suitable for the end
users. Close contact will dso be maintained with GEF staff as the Integrated Ecosystem
Management Operationa Programme devel opsto fine-tune the research drategy as necessary to
ensure the fina product is of a suitable form for GEF andyses and project identification. Output will
be in severd forms: through capacity building, links to nationa programmes and agencies, open
scientific literature;, WWW -based products, and an Open Science Workshop to present the
projects findings and fina report. Thelink to decision makers and the policy proponents of the
project are particularly important. Clearly the finad workshop will be akey dement of this aspect,

but contact with policy- makers will be maintained throughout the project. In the case of Braxil, for
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ingtance, the co-execution of the project by the Universidade de Sao Paulo and Ministry of Science
and Technology will alow frequent interaction between science and policy development.

2. Current situation (basgline course of action)

Sgnature countries to the UNFCCC are required to make estimates of national carbon stocks.
Methods to estimate carbon stored in above- ground vegetation are rdatively well developed (cf. as
discussed in UNEP project GF/4102-92-01: Country Case Studies on Sourcesand Sinks of
Greenhouse Gases) in comparison to methods for estimating carbon stored in soils (which in most
soilsismainly in the form of soil organic carbon, SOC). In addition to the need to develop methods
for estimating current SOC stock at nationd level, robust methods for estimating change in SOC
stock as a consequence of land management - i.e. carbon sequestration potentid - areurgently
needed in readiness for GEF Operational Programmes related to integrated ecosystern management
and dimate change.

The four study countries currently estimate regiona soil organic carbon stocks by estimating the
carbon content per unit area of each soil type and multiplying by itstotal area. While uncertainties
about soil depth, stoniness and bulk dengty introduce errors are well recognised, the fundamental
problem with these methods is that that are not dynamic, and therefore cannot be used to estimate
how different land management will affect soil carbon stocks.

Extrapolation from small-scde fidd trias has the inherent problems of Site- specificity of results and
lack of a mechanidtic, predictive capability, so coupled mode/GI S tools provide the only vigble
means for esimating the effects of changed management a region level. Severd factorsinfluence the
carbon stock in soil, and the study countries have put considerable effort into collating data on these
into coherent soils and climate maps. These data now need to be combined with data on the other
controls on SOC dabilisation (e.g. land use), in aformat suitable for linking with soil carbon turnover
models.

Without GEF funding, the course of action would be not to develop this methodol ogy, thereby
leaving a serious gep in quantitetive assessments. The GEF incrementa cost would alow this work
to be conducted in an internationaly coordinated manner, drawing on expertise from many nations
and devel oping and demongtrating the robustness of the product in widdly contrasting Situations. This
will both help achieve nationd objectives for the case study nations and develop a generic tool for
other regions of the world.

3. Expected project outcomes, with underlying assumptions and context (aternative course of
action)
The expected outcomes from this targeted research project include:

1. Datafrom national data sources of variables relating to the control of carbon stocksin Brazilian,
Indian, Jordanian and Kenyan soils systematically collated and formaited in standardised GIS
formats and fed into nationa greenhouse gas inventories.

2. Regiond-/Nationa-scae quantities of carbon stored in Amazon-Brazilian, Indian, Jordanian and
Kenyan soils estimated and critically compared with soil mapping methodol ogies, and maps of
land-use and carbon density derived.

3. Capacity building in the use of GIS-model interfaces and soil organic carbon stock assessment.
4. Generic tools desgned to help formulate nationd and sub-nationd leve policy by (i) quantifying
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current soil organic carbon stocks at national and sub-nationd leve; and (i) anadlysing the impects
of land management options on carbon storage, GHG emissions and sequestration possibilities.

5. Tools developed and demonstrated for guiding the sdection of national GEF projects and
monitoring their implementation a nationa and sub-nationd scale.

6. Congideration by the IPCC of improved methodologies on soil organic carbon stocks estimation;

7. Interim and find scientific findings and developments published in the peer-reviewed scientific
literature and, where gppropriate, on the WWW; and Final Project Report for supporting
agencies.

Assumptions are that the methodology initidly developed in the US and UK will be equdly
applicable to tropical regions (there is no intrinsic reason why this should not be s, the main issue
being data availability); and therefore that sufficient data can be assembled in suitable format. The
current gpproaches to regional soil carbon estimation cannot be used for scenario-based
assessments due to their “non-dynamic” nature, so if this targeted research project did not proceed,
such analyses based on exigting techniques would be quditative at best.

4. Activities and financial inputs needed to enable changes (increment)

The dternative course of action will be implemented as a series of overlapping phases of “Steps’.
All Stepswill indude atraining component either conducted “in-country” or as part of an exchange
vigt programme under funds pledged by START (see attached Letters of Support). See attached
“Budget Estimate” for other necessary financid inputs.

Step 1. Long-term dataset formatting and evaluation and refinement of SOC turnover
modelsfor Brazl, India, Jordan, Kenya. Months 1 - 6. Modelling and long-term
experiments groups.

CeENTURY and RoTH-C are the most widdly used and tested models of soil organic matter dynamics

and have been successfully applied in avariety of ecosysems. While both modes are sengitive to CO,

and N, thered impact on SOC will come from changes in vegetation cover and amount. The sdlected
models (two models are advocated: CENTURY and Roth-C, not just one) are specificaly designed
for SOC andyses. The potentid land management options for consderation chiefly affect the organic
fraction (SOC). Countries have been selected specifically to offer awide range of soil types.

Both models have been used in tropicad environments but no systematic analysis of either model for
Brazilian, Kenyan, Indian or Jordanian conditions has been done. Datasets from severa long-term
experiments gppropriate for conducting thiswork exist in each country but they need to be collated
and formatted. The work will be conducted by the nationa groups working with the UK and US
modelling groups and amode eva uation workshop (Workshop 1) will review progress after 6
months.

Under the Enabling Activities for each participating country, it is noted that there is dready the
collection of data on forest soil type and soil carbon content, and estimation of changes in soil
carbon due to various land use and land cover change activities. In the case of Indiafor example, the
output is a database of collated, vaidated and mapped data on soil carbon by region and forest
type. Jordanian scientits have dready edimaed emissons from soils for different types of
vegetation. Thus, an initid pardld sep in this exercise will be a review of existing Nationa
Communications for each country involved in the project to assess the compatibility of this work to
that proposad in this MSP. Thus Workshop 1 will include involving the participating of the nationd
project co-ordinators for each participating country’s climate enabling activities UNDP's and

17



GEF MSP Project Brief: Assessment of Soil Organic Carbon Stocks and Change at National Scale 21 Nov 2001 version

UNEP s GEF task managers for climate change enabling activities will dso be invited to participate
in the workshop. In addition, the task manager's for UNDP's PDF Block B - Regiond Africa
Coping with Drought and Climate Change (at least for Kenya), for the World Bank's M SP targeted
research project on Impacts of Climate Change on Agroecologica Systems in Africa, and for the
Kenya PDF Block B Integrated Ecosystem Management will be invited to the workshop. Thisisto
ensure that lessons learned can be shared between these projects as they al focus on the Interface
between climate change, land use and carbon sequestration. The task manager for the World Bank
targeted research MSP for carbon sequestration in different types of agriculturd systemsin Oaxaca,
Mexico will also be invited to the workshop and asked to prepare a paper to share some lessons on
s0il conservation and land use.

In addition, this workshop will include a discussion on how best to test the mode in other regions. Of
particular context, is the UNDP-GEF regiona projects on GHG inventories in Eastern Europe and
West Africawhere the model may be tested. Thus, UNDP-GEF (Ba.Lim@undp.org) has agreed to
serve on the project steering commiittee in this context.

Step 2. Definition of necessary spatial databases of SOC controlling variables (data
“layers’ in GIS) and data acquisition and formatting. Months 6 - 24. All groups.

The necessary datasets are known to exist for dl four countries but their (i) completeness and
quaity need to be assessed and (ii) datalayer structure and format needs to be established to
alow suitable coupling to models. Thiswill comprise a GIS definition workshop (Workshop 2)
and atechnica working group will be convened to monitor and refine the approaches and
determine the best strategy for accessing the data. Workshop 2 will launch the concerted data
layer assembly phase which will require frequent iteration with the technica working group,
including scientific exchange and training vigts.

Step 3. Model/GI S coupling for assessing current SOC stocks. Conceptual development
phase. Months 6 - 18. All groups.

This step will be launched after Workshops 1 and 2 and will review existing techniques and
refine them as necessary for building the mode links with the data layers designed in Workshop
2. A technica workshop (Workshop 3) will review progress after 6 months.

Step 4. Quantification of current SOC stocks. Months 18 - 30. All groups.

A pilot project will be undertaken for each region, in which estimates will be made and
compared with the other methods (interpolation of point data and soil mapping units).
Workshop 4 will provide amid-term, peer-reviewed check on the overdl design and
implementation of the project. Workshop 4 will dso undertake an uncertainty analys's of the
three carbon stock assessment methods and launch the concerted action phase of Step 5. Step
4 will culminate in a synthesis workshop (Workshop 5) and report.

Step 5. Development of environmental and land-management change scenarios. Months
24 - 30. All groups + relevant users (e.g. ministries), IGBP/IHDP-LUCC, [|ASA, etc.

It is essentid to develop consstent and “redligtic” scenarios of changesin land use and
management representing a plausible range of anticipated environmenta impacts aswell as
demographic and economic development. The scenarios will need to be established and defined
in close collaboration with the project’s end users. To ensure comparability and consistency,
scenario development will be based on rigorous modelling methods such as developed at 1HASA
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in Austria. The quantification of scenarios will proceed in two steps. Firgt, the IASA World
Food System Modd will be applied to estimate at country level trgjectories of agriculturd
production to meet export and domestic food demands over a 30 year time frame. These results
will then be trandated to sub- nationd scale by major physiographic and soil unit, and for specific
geographic regions within the three pilot countries. This second step will gpply multi- criteria
optimisation techniques based on an assessment of land characteristics and production capability
of land with FAO' s agro-ecological zones approach and with boundary conditions defined by
the nationd reaults. The work will culminate at Workshop 5 where the scenarios for the four
countrieswill be finalised. The sub-nationa scenarios will then be used as driversin Step 6 and
are thus a prerequisite to achieving Objective 4.

Step 6. Estimate of scenario-based change in SOC stocks. Months 30 - 36. All groups.

The scenarios established in Step 5 will be used to estimate carbon sequestration for Amazonas
Brazil, India, Jordan and Kenya. A find “Open” workshop (Workshop 6) will present the

project’ sdemonstration studies to awide range of scientists and policy makers. It will dso
outline afind report detailing how the developed moddling/GIS capability can be used to
quantify changesin soils organic carbon stocks as aresult of arange of “redidtic’ land
management scenarios, and plan any follow-up activities for the contrasting regions. It will dso
highlight how the output needs to be considered in the context of nationa planning so that wider
s0ci0- economic implications can be gauged in the light of possible carbon sequestration
Strategies.

The project’s“exit strategy” will involve demongrating the utility of the methodology in decision
making a arange of scae up to nationd. Thiswill aso highlight the added vaue of assembling
appropriate natural resource information in suitable GIS format to encourage this gpproach in
countries currently lacking this benefit.

1. Sustainability analysisand risk assessment

This targeted research project if aimed at developing a computed- based methodol ogy rather than
implementing afield- based programme, and so risks are essentidly limited to technica issues and
data availability. However, thereis arisk that the newly-devel oped tool may not be adopted by end
users (i.e. nationd agenciesin planning exercises and GEF in project selection) due to the
contentious nature of land use management; it may be used to help identify land management options
which are socio-economically unacceptable to locd communities. This will be guarded againgt by
ensuring naiond agencies are fully involved in devel oping the scenarios to test and demondrate the
methodology, and that these are therefore “redigtic’ possbilities rather than “extreme’.

The transferahility of the methodology to other countries depends on suitable daiasets being available
at appropriate scaes. Having a demonsirable product will encourage other countries to embark upon
this investment. In addition, UNDP GEF will serve on the steering committee for the project with the
view towards testing the modd in two of its regiond projects on GHG inventoriesin Eastern Europe
and West Africa

One of theissues concerning the use of the models for nationa reporting is the lack of transparency.
Thus, the guidance materid for the mode s will include reporting of the qudity of the underlying deta
and model parametization.
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2. Stakeholder involvement and social assessment

Senior representatives of the principle agency in each collaborating country have confirmed their
agency’ swillingnessto be an integrd part of this project (see attached letters of support). Steps 5
and 6 will draw heavily on naiond policy makers, and the results will be widdy distributed in the
both the scientific and policy- making arenas.

INCREMENTAL COST ASSESSMENT

The basdine Stuation is noted above in which the participating countries currently estimate regiond
s0il organic carbon stocks by estimating the carbon content per unit area of each soil type and
multiplying by its total area. Investment in survey work to undertake this type of anadysis has been
very large over the decades during which this work has been undertaken. While these methods can
define a current stock, their fundamenta problem is that that are not dynamic, and therefore cannot
be used to edimate how different land management will affect future soil carbon stocks. The
‘dternativé scenario (the GEF MSP) will improve nationa assessment methodologies relating to
land use options and UNFCCC requirements thereby addressng a serious gap in current
assessments. The GEF incrementd cost would alow this work to be conducted in an internationdly
co-ordinated manner, drawing on expertise from many nations and developing and demonstrating
the robustness of the product in widdly contragting Stuations. This will both help achieve nationd
objectives for the case study nations and develop a generic tool for other regions of the world.
Detalls on the basdline scenario and the dternative are presented in the sections above.

Since the project deds with the development of a methodology that is then of wider gpplicable use
to other countries, the activities described can be consdered to be incremental. However, in
recognition that there will aso be nationa benefits for the participating countries, the project relieson
substantive co-finencing cash and in-kind contributions in the order of US$1024k .See attached
budget for further details.

IMPLEMENTATION PLAN

* SEE ATTACHED TIME LINE

PUBLIC INVOLVEMENT PLAN

Being atargeted research project to develop a methodology there will be no “first order”
involvement by the public at large. However, recognising the need for this methodology to ultimetely
be targeted toward helping decision making at awised range of scaes, the participating nationd
agencies need to ensure adequate contact is made with loca communities and other stakeholders
when developing scenarios of land use change to ensure they are redlistic and viable. Thusthe
sustainability of given scenarios needs to be addressed for demondiration purposes— both “good”
and “poor” scenarios should be devel oped to show how the tool can help evauate carbon
sequestration potentia against socid acceptability. These scenarios could be developed by nationa
agenciesin discusson with representatives of local communities through information gethering and
analyss. Thiswill help to ensure the products are demand driven, rather than supply driven.

The scientific and policy implication outcomes of the project will be widdly ditributed to the
scientific community thought publication of scientific literature; and thought nationd agencies
respectively. It will feed into the IPCC process through scientific channels and interim reports will be
sent to SBSTA viathe GEF Secretariat and STAP.
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Presentations will be made in internationa scientific and policy-related forato help disseminate the
product for use in other regions and countries interested in adopting this gpproach to help them build
nationa carbon sequedtration Strategies. In addition, in Brazil, for ingtance, the Coordinator of
Globd Change Research at the Minidtry of Science and Technology will act asthe main liaison
between the science related outputs of the project and the policy makers.

MONITORING AND EVALUATION PLAN

A monitoring and evaugtion plan will be developed a the first meeting of the Steering Committee
and include provisons for:

1. collecting and reporting data on performance indicators identified for the project;

2. <cheduling of any planned mid-term reviews, sdlf-evauations, and/or end-of-project evaluations
(in addition to aready planned workshops);

3. describing how monitoring and evauation activitieswill involve project participants and
stakeholders,

4. identifying any additiona resources that will be needed for monitoring and evauation;
5. determining how monitoring and evauation results will be used in project management;

6. holding discussions with nationd policy makers and GEF about how the project can be tailored
asit evolvesto their respective needs,

7. tedtingthemode in other scenarios. Of particular relevance is the UNDP-GEF regiond projects
on GHG inventoriesin Eastern Europe and West Africa. Consultations will be held with the
UNDP and UNEP task managers for climate change enabling activities with the view towards
identifying additiond channds for testing the model within other projects.

Specificaly, Workshops 3, 4 and 6 are designed as “ peer-review” events to ensure the developing
project is (i) scientificaly credible and (ii) the end-product is suitable for end user requirements.
Funding isbudgeted for these workshops. Further, the scientific steering group (comprised of
representatives from dl partner research groups) will provide congtant oversight and guidance to the

Executing Agency.
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“ Assessment of Soil Organic Carbon Stocks” TimeLine

Months from project commencement

8
2 0 12 24 36
3 o
T & w1
© @ M odédl evaluation
1 sl — —
W2 pata acquisition + Gl Sfor matting
2 9 — — — —
W3
Model/GI S coupling
S3 w4 .
Current C stocks quantification
& uncertainty analysis
3 4 \
Scenarioformulation\;‘v5
4 <5 W6
Scenariostests
S§)
Workshops:. W1 - Model evaluation W4 - Peer review and uncertainty analysis

W2 - GIS definition W5 - Synthesis and scenario definition
W3 - Model/GIS coupling review W6 - Fingl “Open” meeting and next steps



