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Participants List of the Capacity Building Workshop on Implementation of
Afforestation and Reforestation CDM Projects

JIFPRO — ANAM

CEDESAM, Rio Hato, Provincia de Coclé, Retublica de Panama

18 — 20 de Octubre de 2006

Nombre Institucion
(K4) (FTJ&)
1 | Felix Magallon ANAM RIREARA
2 | Elias Dawson ANAM Cambio Climatico | ERIEE AL
3 | Gisele Cedefio ANAM Cambio Climatico | ERIEE AL
4 | Adalberto Fernandez ANAM Cocle BRIRA 5 EH A
5 |Efrain Lao ANAM Herrera BREEE 5 F T
6 | Daris Dominguez ANAM Los Santos B 58 W =P
7 | Edgar Mojica ANAM Los Santos BRI T HH T
8 | Lady Palacios ANAM Pma. Oeste BRiEE 5 =P
9 | Eduardo Villar ANAM Veraguas BRIEA 5 BT
10 | Carlos Sanchez CEDESAM BRBE A Fife FBR BEPH S & o & —
11 | Octavio de la Cruz CEDESAM BREEE Fre I BR BB R £ o 2 —
12 | Osvaldo Marquez CEDESAM BREGA R BRBEPH R & o & —
13 | Manuel Fernandez Comercial Mr. Agro EFEFE
14 | Alvaro Miranda DEL RANCHO REeZE
15 | Philippe Crete (#F# A) | Futuro Forestal RE{EZE
16 | Abraham Nufiez Panamerican Reforest. R
17 | Clementino Herrera Prime Forestry EMEFE
18 | Pablo Bermudez Mundo Verde MAEEN « NGO
19 | Silvia Trujillo Mundo Verde SHI¥EN « NGO
20 (j\s)valdo Solis (FBET |y hdo Verde FFFRIE A + NGO
21 | José Monteza Smithsonnian BN+ NGO
22 | Octavio Carrasquilla CIFP/ Senacyt K
23 | Ramiro Agudo CIFP R
24 | Bruno Guay (ZF4# A) Universidad McGill KF
25 | Gaspar Herrera Reforestadora Rio Hato | FREFR
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Capacity Building Workshop on Implementation of Afforestation and

Reforestation CDM Projects
JIFPRO — ANAM

CEDESAM, Rio Hato, Provincia de Coclé, Reublica de Panama

18 — 20 de Octubre de 2006

Day 1, Wednesday, 18 October

08:30 Registration and general introduction
09:00 Opening speech
— Eduardo Reyes, General Sub—Administrator, ANAM
09:30-10:30 1. Review of National Forestry Policy and Ongoing Forestry Program
— Carlos Gomez, Proyecto FAO, ANAM
10:45-12:00 2. Global Worming and Climate Changes
Panamanian Strategy and Domestic Institution for CDM Projects
— Edgar Salinas, Climate Change and Desertification Unit, ANAM
12:00-13:00 Lunch break
13:00-15:00 3. General Idea General Idea of Afforestation / Reforestation Clean
Development Mechanism (A/R CDM)
(Modalities and Procedures for A/R CDM Project activities)
— Yasuo Osumi, Senior Researcher, JIFPRO
15:30-16:30 4. Additionality and Investment Analysis for A/R CDM project activities

— Eiichiro Nakama, Researcher, JIFPRO

Day 2, Thursday, 19 October

08:30-09:30 5. Explanation of Estimation Methods of Carbon Stock and Field
Measurement

— Tokunori Mori, Senior Researcher, JIFPRO

09:30-10:00 Move to the field

10:00-12:00 6. Practical training: Measurement of DBH and Height at Tree Plantation
— T. Mori, E. Nakama & Y. Osumi

12:00-13:00 Lunch break

13:00-15:00 7. Practical training: Calculation of Carbon Stock using the Field Data
- T. Mori & E. Nakama

15:30-16:30 8. Estimation Methods of Root and Soil Carbon Stock

- T. Mori & Y. Osumi

Day 3, Friday, 20 October

08:00-09:45 9. Case study of small-scale A/R CDM in Indonesia:
Target & Rule subject to be examined. How the subjects are examined?
=Y. Osumi
10:15-12:00 10. Advances in methodology approval process of A/R CDM projects
— Lucio Pedroni, International Expert, World Bank — CATIE
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Taller en Implementacion de proyectos MDL Forestal.
CEDESAM. Octubre, 2006

Edgar salinas, Climate Change Unit, ANAM
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El Efecto Invernadero

El Sol calienta la tierra.

Parte de este calor, en vez de/escapar de nuevo al espacio, es
atrapado en la Tierra por las nubes y los GEI.
El incremento de los GEI, hace que una
nayor cantidad de calor sea atrapado
Pn la atmosfera

Situacion Normal Efecto Invernadero

Temperatura Global

wariaciones de la temperabura de la superficie de la Tierra em:

a) los Gltimos 190 anos

[ETRTS TS

) los Gitinos 1000 anos
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Convencion Marco Cambio Climatico

En el decenio de 1990, la evidencia cientifica de la relacién entre las emisiones
de gases de efecto de invernadero dproc;edc-)ntes de la actividad humana y el
nes?o de un cambio del clima mundial comenzo a suscitar la preocupacion del "
publico. Los Gobiernos celebraron una serie de conferencias internacionales;
en las que se exhorto a Rrobar con urgencia un tratado mundial para abordar 3
el problema. En 1990, la Asamblea General de las Naciones Unidas
respondio a dicha mwtamén estableciendo el Comité Intergubernamental de.
“Negociacién para una Ci i6n de Cambio Climati

El Comité Intergubernamental redacté el proyecto de Convencion, que se -
aprobo el 9 de mayo de 1992 en la sede de las Naciones Unidas, en Nueva

ork La Convencion se abrié a la firma en |la cumbre para la Tlerra celebrada
en Rio de Janeiro en junio del mismo afio. El instrumento fue firmado en la 72
Cumbre por los Jefes de Estado y otros representantes de alto rango de 154
E'a|ses (y la Comunidad Europea{y entro en vigor el 21 de marzo de 1994.

lacia mediados de 1999, mas de 175 Estados habian ratificado o se habian
adherido a la Convenmén acto por el cual aceptaban vincularse a sus
disposiciones.

El Protocolo de Kyoto

= El Protocolo de Kyoto se abri6 a la firma el 16 de marzo de 1998 y entrara en
vigor 90 djas después de que lo hayan ratificado al menos 55 Partes e la
Convencion, entre ellas, los paises desarrollados que producian al menos el-
55% del total de emisiones de dioxido de carbono del rupo de naciones
industrializadas en 1990. Entre tanto, las Partes de la Convencion sobre el 3
Cambio Climatico seguiran cumpllendo los compromisos que han contraido en
\élrtud d? la Convencion y haran preparativos para la aplicacion futura del :
rotocolo.

Puesto que para efectos del clima no es relevante donde se alcanzan las

reducciones, se argumenta que por razones econoémicas, las reducciones

deben obtenerse donde estas tienen menor costo. Por lo tanto, el Protocolo,

Pone a disposicion de los paises industrializados tres mecanismos de FEE
lexibilidad para asistirlos en el cumplimiento de sus compromisos de reduceion’

= Comercio Internacional de Emisiones
= Implementacién Conjunta
Mecanismos de Desarrollo Limpio

Ratificacion a Nivel Nacional

La Convencio6n entra en vigor 21 de agosto de 1995

Ratificacion en Panama
Fecha de firma 18 de marzo de 1993
23 de mayo de 1995 _

Gaceta Oficial. 17/4/1995

Fecha de Ratificacion
Ver también: Ley N°10 de 12 de abril de 1995

El Protocolo de Kyoto
Ratificacién en Panama
Fecha de firma
Fecha de Ratificacion
Ver también: Ley N°88 de 30 de noviembre de 1998

8 de junio de 1998
5 de marzo de 1999
Gaceta Oficial. 31/12/1998




Autoridad Nacional Designada

= Internacionalmente las DNA estan representadas en los
Ministerios de Ambiente. En el caso de Panama la ANAM
reconoce las oportunidades econémicas que este tipo de
mercados emergentes ofrece. Sin embargo bajo ninguna razon
descuidara su razén principal de ser que es la proteccion del
medio ambiente.

= Ademas, en Panama la DNA velara porque los proyectos
contribuyan realmente con el desarrollo sostenible “a /argo
plazo” de las localidades donde estos se establezcan. El
Desarrollo Sostenible es un requisito establecido en el Articulo
12 del Protocolo de Kyoto.

El Protocolo de Kyoto

ANEXO A
Gases de Efecto Invernadero Tiempo vida Potencial calentamiento
Didxido de Carbono (CO2) 100 afios 1
Metano (CH4) 10 afios 21
Oxido Nitroso (N20) 114 afos 296
Hexafluoruro de azufre (SF6) 3600 aros 22,000
Hidrofluorocarbonos (HFC) 260 afos 12,000

Perfluorocarbonos. (PFC) > 50,000 afios 5,700

+ Sectores categorias fuente:
« Energia (Generacién, manufactura, transporte, otros)
* Procesos Industriales (produc. minerales, indust. quimica, metales)
+ Solventes
« Agricultura (fermentacion entérica, estiércol, cultivo de arroz, suelos)
« Desechos (desechos solidos, aguas residuales, otros)
+ Cambio de uso del suelo (reforestacion)

Diferentes “Scopes”

=
°©

Sector

Industria de la energia renovable y no renovable_(17)_'

Distribucion de energia (1)

Demanda de energia (6)

Industrias de manufactura (7)

Industrias quimicas (3)

Construccién (0)

Transporte (1)

OINOD | BDR|WIN|—

Produccién minera (1)

Diferentes “Scopes”

N° Sector

9 |Produccién de metales (1)

10 |Emisiones fugitivas de combustibles (sélidos, aceite
y gas) (4)

11 | Emisiones fugitivas de produccion y consumo de
halocarbonos; y hexafloruro de azufre (1)

12 | Uso de solventes (0)

13 |Manejo y disposicion de desechos (17)
14 | Aforestacion y reforestacion (4)

15 | Agricultura (5)

Metodologias Consolidadas

Metodologias consolidadas aprobadas (9)

= ACMO0001 — Metodologia consolidada para actividades en rellenos
sanitarios .

= ACMO0002 — Metodologia consolidada para generacion de
electricidad conectada a la red a partir de energias renovables.

= ACMO0003 — Reduccioén de emisiones mediante la sustitucion parcial
de combustibles fésiles con combustibles alternativos en la industria
del cemento.

= ACMO0005 — Metodologla Consolidada para incrementar la mezcla en
la produccién de cemento. i

= ACMO0006 — Metodologia consolidada para generacion de
electricidad conectada a la red a partir de residuos de biomasa.

http://cdm.unfccc.int/methodologies/PAmethodologies

Modalidades y Procedimientos, Decisién 17/CP7

a) Que la admisibilidad de las actividades de proyectos de uso de la
tierra, cambio de uso de la tierra y silvicultura en el ambito del
mecanismo para un desarrollo limpio se limita a la forestacion y
reforestacion;

b) Que para el primer periodo de compromiso, el total de las
adiciones a la cantidad atribuida de una Parte derivadas de
actividades admisibles de uso de la tierra, cambio de uso de la
tierra y silvicultura en-el ambito del mecanismo para un desarrollo
limpio no sera superior al 1% de las emisiones del aiio de
base de esa Parte, multiplicado por cinco;

c) Que el tratamiento de las actividades de proyectos de uso de la
tierra, cambio de uso de la tierra y silvicultura en el ambito del
mecanismo para un desarrollo limpio en futuros periodos de
compromiso se decidira como parte de las negociaciones sobre el
segundo periodo de compromiso




Modalidades, Decision 19/CP9

Modalidades y Procedimientos, Decision 17/CP7

Permanencia = -~ |} A M A |
A A El CO2 capturado en un busque puede volver a emitirse por causas naturales o humanas
+ FORESTACION como incendios, plagas, cosecha y otras causas
Conversion, por actividad humana directa, de tierras que S
carecieron de bosque durante un periodo minimo de 50 afios, en ="~ aicicnalicad .
tierras forestales mediante plantacion, siembra o fomento b La mitigacién de GhG que se logre debe ser del proyecto y que no* %
antropégeno de semilleros naturales 1 ocurriria si el proyecto no se ejecuta
« REFORESTACION P Linea Base P
. Conversion por actividad humana directa de tierras no boscosas | Representa las emisiones y las capturas netas en los stocks de CO2, que ocurririan en la
en tierras forestales mediante plantacu‘m siembra o fomento 2200} ausencia del proyecm y que debe medirse con una metodologia aprobada por el EB
antropégeno de semilleros naturales en terrenos donde 5 IReartidimbres. By 2

antiguamente hubo bosques; pero que estan actualmente =
deforestados (conversion por actividad humana directa de tierras = == -,

Forma de medicién del COZ almacenado en el bosque que puede presentar |ncemdumbres %
boscosas en tierras no forestales). En el primer periodo de b

de la icién de la b

compromiso, las actividades de reforestacion se limitaran a la - Fugas
reforestacion de terrenos carentes de bosques al 31 de diciembre -Emisiones netas de GhG fuera de los limites del proyecto, las cuales se producen como
de 1989 de la actividad del proy
LOS PROYECTOS DE CONSERVACION NO PARTICIPAN DEL MDL, iales y A
AL MENOS POR EL PRIMER PERIODO DE COMPROMISO (2008-2012) Demostrar que el proyecto no genera impacto negativo, social ni ambientalmente
13 14

Metodologias Reforestacion

Metodologias de reforestacion (4) Experiencias y Esfrategias

= AR-AMO0001 Reforestacion de tierras degradadas -~

= AR-AM0002 Restauracion de tierras degradadas mediante fa*
aforestacion/reforestacion

= AR-AMO0003 Aforestacion y reforestacion de tierras degradadas
mediante plantacion de arboles, regeneracion natural asistiday
control de pastoreo animal

= AR-AMSO0001 Metodologia simplificada de linea base y monitoreo
para actividades de proyecto seleccionadas de aforestacion y: -
reforestacion

http://cdm.unfcce.int/methodologies/ARmethodologies/approved_ar.htmi

- antorid
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Elaboracién de un Portafolio Nacional

Convenios Internacionales

' — N Mas alla d rtafolio indicativo, el o t tasmadoh
La ANAM ha firmado memorandos de entendimiento con paises con as alla de crear un po afo |o indicativo, el equipo de trabajo de la ANAM ha plasmado la

b A y 3 by ! oferta panamefia de carbono dentro de un p io que i y que esde !
compromisos de reduccion a fin de facilitar toda transaccién asociada gran beneficio para los promotores de proyectos que ven sus MDLs promocionados a nlvel

con la inversion en proyectos MDL o comercio de créditos de carbono.” internacional.

Ultima ion: | de la Unién pea y Lati ica en Energi

— Holanda (December 2001) panne _. Ciudad de Panama, octubre de 2006.

— Canada (November 2004) 1111}))
e VERSION N° Proyectos
1 2 — Esparia (December 2004) X iy > :
i ] : 5 . . Diciembre, 2004 = 38 Proyectos
— ltalia (December 2004) B COP10, Argentina
— NatSource (December 2004) : ; P 2005 : SiiErovectos!
arbon Expo, Alemania
1 Diciembre, 2005 63 Proyectos -
[' ] ‘I COP11/MOP1, Canada 6 sntial_
- f PANAMA
| \ Octubre, 2006 112 Proyectos -
—_— Foro Energia Renovable, Panama \|
17 18
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Back ground of CDM
R -m Forestry Agency-CDM Project
Oad ap Climate Change

General Idea of * Global Warming-by increase of Green House Gas (CO,, CH,. N,O & others)
Afforestation/Reforestation Clean Development Mechanism + Possibility of increase of 1.475.8'C at the end of 21 C. compared with it of 1990(IPCC)
(A/R CDM) !

- Rise of sea level by melting of ice in both Poles. water submergence of the low land

* Increase of unusual meteorological phenomena

* Increase of infectious diseases

Vel‘.1 .o * Changes of biological habitats and acceleration of extermination of flora and fauna & others

2006-9

Important regulations should be
refered to <hitp://unfcce.int/>

Yasuo Osumi
Changes of temperature 1961~1990

From the report on Climatic Change by IPGC 2001

—

Kyoto Protocol Green-house Gas (GHG) & Global Warming Potential (GWP) l

United Nations Framework Convention on Climate Change (UNFCCC)
<http://unfcce.int/2860.php>

This convention was adopted at General Conference on Environment in 1992 in Rio de Janeiro.
The Protocol should be worked under the Frame Work on l'Sustainable Development.

Target of the Protocol is to stabilize GHG (Green-house Gas) at the level not to give distinct

Following Gases are listed to GHG.
Potentiality on green-house effects based on CO, is set as the GWP as follows;
[CP/1997/7/Ad1, p31 para3] <http://unfcce.int/resource/docs/cop3/07a01.pdf>

environmental impacts to the earth Green-house gas (GHG) Global Warming Potential (GWP)
1 -
Carbon Dioxide: CO. 1

O Kyoto Protocol (adopted in1997) 2
Mitigation amounts of GHG of each Annex I country (developed countries) were decided. Methane: CH, 21
The total amounts is 5.2% in GHG at the end of the first commitment period from level of 1990. Ni ide:N,O 310
Mitigation amounts: for example, EU-8%, USA-7%. Japan-6% itrogen mono-oxide : N,
The mitigation is by ic effort of each country with use of Kyoto Mechanism. Fluoro-carbons

*HFCs 140 - 11,700

Kyoto mechanism

*PFCs 6,500 - 9,200
For stimulating international activities, Kyoto mechanism was decided. 6Fluoride sulfur: SFg 23,900
«  Joint Implementation (JI - Article 6)
«  Clean Development Mechanism (CDM - Article 12) 1995 IPCC GWP values

«  Emission Trading (ET — Article 17)

Investors can join to the mechanism as well as the country level if the conditions are satisfied.

Detail is documented in  <http:/Awww kyomecha org/index htmi> e.g.: Green-house effect of 1t-CH4 is equivalent to 21t-CO,

3 4
n . e . Genel of CDM
Annex I Countries of UNFCCC Convention & Target Mitigation Amounts _
__K oto Mechanism? Pe—— A
1990 GHG Transition 1990 1990 Y [ Mitigation projects of GHG ]
EU Target | £ Lo Countries toa | Target | GHG | Other Countries | Target | GHG -
eSO | market economy Emission Emission Kyoto Protocol Emission Reduction
Portugal 27% 593 | Russian 0% | 304656 | Iceland 10% 33 AnnexZiSCountrieshaverargetiioy
Federation emission reduction.

Greece 25% 1094 | Ukraine 0% 9789 | Australia 8% 4179
Spain 15% 2839 | Croatia 5% 31.8 | Norway 1% 50.1 Kyoto Mechanism

) For assisting to achieve the target,
Ireland 13% 538 | Hungary 6% 1222 New Zealand 0% 615 following 3 mechanisms were setin
Sweden 4% 722 | Poland 6% 564.4 | Canada 6% 595.9 Kyoto Protocol.
Finland 0% 704 | Bulgaria 8% 1384 | Japan -6% 1,187.2
France 0% 568.0 | Czech Republic g | 1op0 | YredSates of |l gogps

imerica [ o
Netherlands -6% 211.7 | Estonia 8% 435 | Switzerland -8% 524
Italy -6.5% 5112 | Latvia 8% 254 | Liechtenstein -8% 03
Belgium -15% 1457 | Lithuania 8% 509 | Monaco -84 o1
United Kingdom -13% 7480 | Romania -84 265.1 | Turkey
Austria -13% 786 | Slovakia 8% 721
Denmark -21% 707 | Slovenia -84 22| Emission amounts in 1990
(x mil.tons of CO,)
Germany -21% 1,243.7 | Belarus 1292
Luxembourg -28% 134 5 o o . i
¥ [talic countries did not ratify in 2006.1 |
EU-total -8% | 42400
% Croatia, Slovenia, Liechtenstein and Monaco are not Annex B countries of Kyoto Protocol 5 Emission Trade Joint Implementation (JI) Clean ngelopment
(between Ann. I ) (project between Ann. 1) Mechanism (CDM)
(project in developing country)




Rule on transfer of CER-credits from joint project
developed with non-Ann. I & Ann. I countries.
The CER is used for emission reduction of the Ann. I country

Outline of CDM

Transfer

CDM activities in developing country To Ann. I

S Emissi N
2 mission
§. reduction by § e Y
Z | project 51 CER ; Total amount for mitigation
2 3 Certified |
2 5 Emission |

Baseline Project Redll;ctlon i

senario senario CDyM 3

Non-Ann. I (Developing C.) Cr:dit : Ann. I @ (Developed C.)

No duty for GHG mitigation FARTEREREERY Duty for GHG mitigation

+ Joint projects between Annex I Country and Non-Annex I country at the Non-Ann. I Country.
or independently i d projects by Non-Annex I ies by .

+ CER credits are certified by UNFCCC after validation and certification

+ The CER credits would be able to use for the target amount for mitigations by Ann. I Country.

+ CER credit would be sold to Ann. I Country or at the international market.

General Rule of CDM

Energy industry (renewable-/non-renewable sources)
Energy distribution

Energy demand

Manufacturing industries

Chemical industries

Construction

Transport

Mining/mineral production

Metal production

Fugitive emissions from fuels

(solid, oil & gas)

11. Fugitive emissions from
production & consumption of
halocarbons & SFs

12. Solvent use

13. Waste handling and disposal

15. Agriculture

Emission
Reduction
CcDM

COOND O AWN =

Carbon | 44 Afforestation
Removal .
cDM & reforestation

7 8
IRBE4 (2006) BB RED AN =X LFES. 1KEPAZ R
Basic stand points on Forestation CDM (A/R CDM) l Important key words of A/R CDM
Afforestation & Reforestation are allowed in the first commitment period (2008-2012) Project boundary: It geographically delineates the A/R CDM project
(Kyoto Protocol 3-3) activity under the control of the project participants
Detail: [CP/2001/13Ad2, p22 para7 (a)] <http://unfccc.int/resource/docs/cop7/13a02. pdf>
3Forest management, pasture management, natural regeneration and other activities related Baseline net GHG removal by sink: Sum of changes in carbon
forestry are not allowed in the period. stocks that would have occurred in absence of the project activity.
Following important issue must be considered in A/R CDM Leakage: Increase in GHG emissions by sources which occurs
+ Non-permanence (forests will disappear and emission COz in future) outside the boundary of the project activity which is measurable and
« Inaccuracy (accuracy of determination methods of fixed COz2 in forests will be low) attributable to the project activity
« Long life-time (Forest growth will continue for long period)
= Rules of A/R CDM are very much different from that of Emission Reduction CDM tCER & ICER: T :
h - " o N : Temporary & long-term CERs are issued for AIR
E.g.) t ly effective Credits, | dit d than that of E/R CDM . . N .
9.) temporarily effective Credits, long crediting peried than that o CDM which expire at the end of the commitment period and of the
Detail must be referred in following sites: crediting period of the A/R CDM, respectively.
Rules of ordinal scale A/R CDM was decided in COP 9 . . .
[COM A/R M&P](Decision 19/CP.9) Small-scale A/R CDM: The CDM project are expected to result in
<http://cdm.unfccc.int/Reference/Documents/dec19_CP9/English/decisions_18_19_CP.9.pdf> net anthropogenic GHG removal of less than 8,000tCO2/year and
developed or implemented by low-income communities and
2Rules of small scale A/R CDM was decided in COP 10 individuals as determined by the host Party.
[CDM A/R Simplified SSC M&P] (Decision 14/CP.10)
<http://unfcce.int/resource/docs/cop10/10a02.pdf#page=26> 9 10
Rule on Eligible lands for A/R CDM Project activities of CDM(A/R CDM) ‘
Following activities are ruled in the first commitment period (2008-2012) @ minimum crown coverage-10% - 30%
- Afforestation- - - Forestation to the lands where has not been forests in past 50 years ! ! ! ' ' ' ! '
- Reforestation- - - Forestation to the lands where has not been forests after the end of 1989 @ minimum acreage-0.05ha - 1.0ha
50 y. ago Starting time
Eligible
or afforestation
| : minimum
1950 1960 1970 010 2020 0 TV?E
years height
-2m - 5m
Eligible

for reforestation

Toi carbon r | by f

To plant trees l 3 criteria is decided by the host country(non-Ann. I )d




Eligible land, mosaic of grassland & degraded forest

Non eligible land of secondary forest
. i L e '

Issuance of CER-credits

Credits (tCER. ICER) of A/R CDM is based on following calculation.

Tactual net anthropogenic removal = credits |

=+TActual net GHG removal ] (amounts of carbon removal by trees—GHG emission by operation)
—IBaseline net GHG removal ] (carbon removal without project)

—lLeakage] (GHG emission outside boundary triggered by the project)

Scenario in case of forestation

—TLeakage] =
=
<

7o —[Baseline
Net GHG removal ]

2016 2021

year

2026 2031

[|emmaj oiuabodouyjue Jou |en;ov]

@

Crediting period

Following two cases of crediting period of A/R CDM are allowed:

(a) 20 years (2 times repetition is allowed. maximum 60 years)
(b) 30 years (no repetition)

Maximum 60 y.
A —

LM

I
@ Y [ [
al I l I
L " 20 years 20 years 20 years
Crediting period \—>@ @
] Yl ] ] ] L)
14
(year) 2000 12010 2020 2030 12040 2050 2060 2070
(b) Crediting period : :
Without repetition : :
1 1
.

Ad

Project participants must prove “additionality” as the A/R CDM project in following rules.

@ Net anthropogenic GHG removal by the A/IR CDM activities must be additional than baseline GHG
removal which is the condition without the project.

— Comparison between project scenario and baseline scenario

F ion of forest proposed site have been retarded by certain difficulties.

If the difficulties are removed by the A/R CDM activities, the project would be additional.

— investment analysis, barrier analysis

Investment analysis

onality

Barrier analysis

+ Financial barrier
Bench mark ] + Institutional barrier
+ Technical barrier
_— + Traditional barrier
™ + Environmental barrier
[ + Political barrier
Baseline . i s Socio-eco_nomic barrier
scenario  Project scenario - other barriers

[Mr. Nakama explain detail]

+ Reference:[A/R additionality tool]
<http://cdm.unfccc. T

ality_tool.pdf> 17

Measurement & analysis

Items to be measured:
Green House Gas (GHG) :CO2, CH4, N20, CFs

5 carbon pools :(Dabove ground. and @below ground of vegetation. @dead

tree, @forest litter. ®soil organic carbon

[Dr. Mori will explain in detail]

Leakage:GHG emission derived from forestation

ltems to be analyzed:
Environmental impacts and socio-economic impacts derived from AR-CDM
project

« Frequency for determination : at least every 5 years  (Monitoring)




‘ Socio-economic & environmental Impacts ‘

‘ Carbon pool measurement ‘

Including analysis of impacts outside the project boundary

- tree-vegetation: (DAbove- & (@under- ground

Biomass(t/ha) x 0.5 = Sequestered carbon (tC/ha) x | Socio-economic Impacts
44/12(CO2) = Sequestered CO2(tCO2/ha) Examples for analysis: This analysis should include information on “local
—allometry method — — - - community”, “indigenous peoples”, “land tenure”, “local employment”, “food
‘[Dr. Mori will explain detall]‘ production”, “cultural & religious sites”, “access to fuel wood” and “other
« @dead tree & @litter forest products
—biomass determination in sample plots, and calculation by the If any significant impacts is considered, socio-economic assessment must
equation above— be undertaken with the procedures required by Host Party.

[[Dr. Mori will explain detail] Environmental Impacts

Biodiversity & natural ecosystems should be analyzed with examples

®Soil organic matter below:
—soil organic matter in 0~30cm depth of sample plots, carbon is
analyzed by chemical analysis— designated in tCO2/ha

Examples for analysis: This analysis should include information on
“hydrology”, “soil”, “risk of fires, pest and diseases”

If any significant impacts is considered, environmental assessment must
be undertaken with the procedures required by Host Party.

Monitoring & reporting

Stakeholder comments

* Monitoring is required at least in every 5 years
Refer to the [GUIDELINES CDM-AR-PDD & CDM-AR-NM]. p.30/53

<http://cdm.unfccc.int/Reference/Documents/Guidel_Pdd_AR/English/Guidlines_ * Monitoring |S Conducted at permanent p|0tS in
COMPAR-PDD_AR-N.paf> the stratified areas.

Including a brief description of the process, a summary of * Items to be monitored are as follows: monitoring

the comments received, and a report on how due result are requested to be reported

account was taken of any comments received L.

* ltems: M5 carbon pool, @GHG emission by
project operation. Qother GHG. @Baseline, ®

{Levels and groups of stakeholders selected } Leakage‘ @out break of pest and occurrence of

forest fire, @environmental impact, @socio-

[Counter measure to the stakeholder comments ] economic impacts, other noteworthy items

* Mode and method for management of data on
items above should be reported

21 22

Special rule of small-scale A/R CDM Project building

- Simplified methodology was adapted to the small-scale A/R CDM as described below:

[CP/2004/10/Ad2, p29 para1] <http://unfccc int/resource/docs/cop10/10a02 pdf#tpage=26> - -
Small-scale AR CDM Ordinal scale Preparation for AR CDM project An example shown later

Several projects would be bundled in the process of PDD,

Bundling \éz:'it(iir?;iao;o,r:.egishalion, monitoring, verification and ° PI"OjeCt OUt|Ine — PrOJeCt Idea Note (PIN)
(o g | IO e ol G + Discussion with DNAs (Host and Annex 1 %)

the ordinal scale) | | oct points of both boundaries)

» Selection of counterpart organization

Baseline methodology and monitoring methodology are

PDD . . N N
simplified and documented in a section. . . . .
Baseli Simplified baseline & monitoring methodology can be —no simplification ¢ Confl rmat|0n Of gl'”dellnes Of HOSt Country
aseline adopted in agriculture- & grass-lands. . . FTTT
o [AIR smplfied SSC B&M m i + Confirmation of eligibility of the target area
methodology <http://cdm.unfcce.int/methodologies/ARmethodologies/AR_SSC_Anne . i i
Vi e — + Confirmation of barriers for AR-CDM
Certification Same DOE would be able to do them. (add |t|0na| |ty)

Involvement of low
income i

Essential, Level of low income is decided by Host Party —No need

* Compile Project Design Document (PDD)

CDM registration
cost

Lower setting than that of ordinal scale —ordinal barden

Share of proceeds | Exemption —about 2% CER
Cost for EB Lower cost of CDM management than that of ordinal —ordinal cost 23 24




Presentation PDD

‘ Project Design Document ‘

Operational entity A

Project building

Project planning

e
/Approval by DNAs —

I

Validation, registration
Implementation | ~——— (Project participant
+~—— (Project participants

iyl

Verification, certification Operational entity B

———

=

108l0id INAD 40 MOl
o

\ Reports for verification & certification \

<CDM Executive Board-CDM account>

25

Project building
Items to be filled in PDD for ordinal-scale A/R CDM

- A - D:
General information of Determination methodology of net

. e anthropogenic removal and
project activities planned emission by the project
- B: - E

Documentation on environmental

Methodology of baseline - ; §
additionaligg impacts by the project
- F:
- C Documentation on socio-economic
Methodology of impacts by the project
monitoring - G

Stake holders’ opinion with respect
to the project

In the case of small-scale A/R CDM, B is baseline & monitoring methodology, C is determination
methodology, D is Environmental impacts, E is socio-economic impacts and F is stakeholder’s
opinion

26

Process on examination of PDD

» PDD is to be approved by Host Country and/or Annex
I Country —Every Country should have special Account
for Credits

» Presentation to CDM Executive Board (EB)

» Judge Validity by a Designated Operational Entity (DOE
qualified by EB)

» After Validation, Registered by EB

(monitoring)
» Actual additionality is verified (Verification) by a DOE
« After verification, EB certifies Credit and credit issuance

» Registration fee (DNA & EB) and Validation &
Certification fees may be requested

Project building

PDDs presented to EB by this June

25 A/R CDM Projects have been presented by last June.
5 projects were reformed and re-presented (duplicated).
3 Projects approved in methodology, 3 Projects pointed on modification,

11 Projects rejected and 7 Projects under discussion

Approved Methodology

1.Project in China — Methodology on forestation to devastated grasslands
2.Project in Moldova — Methodology on forestation to devastated
grasslands with low carbon stock

3.Project in Albania — Methodology on forestation to devastated

non-forest lands
28




Additionality & Investment Analysis
for Afforestation/Reforestation CDM projects

Eiichiro Nakama @
)
[ g

JIFPRD

“Additionality" required for A/R CDM projects

(A. Additionality in GHG removals
of the A/R CDM project activities

A. Additionality in GHG removals
Certified

”N
T Project activity UTie
[ Emission
E Reductions
(O] . e CERs
I [N&—" Baseline scenario ( )
O] > Time

Based on Carbon stock changes, GHG emissions and Leakage

gy —— WY,

A/R project activity under the CDM is additional
if the actual net GHG removals by sinks are increased
above the sum of the changes in carbon stocks in the carbon pools
within the project boundary that would have occurred
in the absence of the registered CDMA/R project activity
(Decision 19/CP.9) 3

B. Additionality in implementation

A/R Additionality tool: Tool for the demonstration and assessment
of additionality in A/R CDM project activities (EB 21 Report, Annex 16).

consistent with the current laws and regulations

— Proceed to Step 2 (Investment analysis) or Step 3 (Barrier analysis),
as it is necessary to undertake at least one of them.

|
' '

[Step 2, } l Investment analysis ‘ [Step 3. } l Barrier analysis ‘4

Preliminary screening based on the starting date
of the A/R project activity

Identification of alternatives to the A/R project activity

m Investment analysis

If not
Passed

Passed

Impact of CDM Registration
Explain how alleviate the economic and financial hurdles
(Step 2) and other identified barriers (Step 3)

Passed

A/R PROJECT ACTIVITY IS ADDITIONAL 5

Preliminary screening based on the
Starting Date of the A/R project activity

1. Project participants shall:

* Provide evidence that the starting date of the A/R CDM
project activity was after 31 December 1999.

* Provide evidence that the incentive from the planned
sale of GHG emission allowances was seriously
considered in the decision to proceed with the project
activity.

This evidence shall be based on (preferably official, legal
and/or other corporate) documentation that was
available to third parties at, or prior to, the start of the
project activity. .

__:35 —




Identification of alternatives to
the A/R project Activity consistent with
the current laws and regulations

Sub-step 1a. Define alternatives to the project activity:

Sub-step 1b. Enforcement of applicable laws and
regulations:

Sub-step 1c. Selection of the baseline scenario:

— Proceed to Step 2 (Investment analysis) or Step 3
(Barrier analysis), as it is necessary to undertake at
least one of them.

(step2.| [Investment analysis|

Sub-step 2a. Determine appropriate analysis method

Sub-step 2b. — Option I. Apply simple cost analysis

— If it is concluded that the proposed A/R CDM project
activity produces no financial benefits other than
CDM related income then proceed to Step 4 (Impact
of CDM Registration).

Sub-step 2b. — Option Il. Apply investment comparison
analysis

Sub-step 2b — Option Ill. Apply benchmark analysis

(step2.]  [Investment analysis]

— |dentify the financial indicator, such as IRR, NPV, cost
benefit ratio , or other (e.g. required rate of return
(RRR) most suitable for the project type and decision-
making context.

Sub-step 2c. Calculation and comparison of financial
indicators (only applicable to options Il
and lll):

— If it is concluded that the proposed A/R CDM project
activity without the financial benefits from the CDM
is not financially attractive then proceed to Step 2d
(Sensitivity Analysis).

(stp2.|  [Investment analysis|

Sub-step 2d. Sensitivity analysis

* If after the sensitivity analysis it is concluded that the proposed A/R
CDM project activity without the financial benefits from the CDM is
unlikely to produce an economic benefit (Option ) or to be financially
attractive (Option Il and Option IlI),

— then proceed directly to Step 4 (Impact of CDM registration).

« If after the sensitivity analysis it is concluded that the proposed A/R
CDM project activity without the financial benefits from the CDM is
likely to produce economic benefit (Option 1) or to be financially
attractive (Option Il and Option ), then the project activity cannot be
considered additional by means of Financial analysis.

— Optionally proceed to Step 3 (Barrier analysis) to prove that the
proposed project activity faces barriers that do not prevent the
baseline scenario(s) from occurring.

(step3.| [Barrier analysis|

1. If this step is used, determine whether the proposed
project activity faces barriers that:

 Prevent the implementation of this type of proposed
project activity; and

» Do not prevent the implementation of at least one of the
alternatives.

2. Use the following sub-steps:

(steps.] [Barrier analysis |

Sub-step 3a. Identify barriers that would prevent the
implementation of type of the proposed
project activity:

* Investment barriers, other than the
economic/financial barriers in Step 2 above

« Institutional barriers

» Technological barriers

« Barriers related to local tradition

« Barriers due to prevailing practice

« Barriers due to local ecological conditions

» Barriers due to social conditions, inter alia:

« Barriers relating to land tenure, ownership,
inheritance, and property rights




(step3.| [Barrier analysis|

Sub-step 3b. Show that the identified barriers would
not prevent the implementation of at least
one of the alternatives (except the
proposed project activity):

« If both Sub-steps 3a — 3b are satisfied, proceed to Step 4 (Impact of
CDM registration)

« If one of the Sub-steps 3a — 3b is not satisfied then the project activity
cannot be considered additional by means of barrier analysis.

— Optionally proceed to Step 2 (Investment analysis) to prove that the
proposed A/R CDM project activity without the financial benefits from
the CDM is unlikely to produce economic benefit (Option |) or to be
financially attractive (Option Il and Option Ill).

|Impact of CDM Registration |

1. Explain how the approval and registration of the project
activity as a A/R CDM project activity, and the
attendant benefits and incentives derived from this
registration, will alleviate the economic and financial
hurdles (Step 2) or other identified barriers (Step 3)
and thus enable the project activity to be undertaken.

— If Step 4 is satisfied, the proposed A/R CDM project
activity is not the baseline scenario and, hence, it is
additional.

— If Step 4 is not satisfied, the proposed A/R CDM
project activity is not additional.

|Impact of CDM Registration |

The benefits and incentives can be of various types,
such as:

» Net anthropogenic greenhouse gas removals by sinks;

* The financial benefit of the revenue obtained by selling
tCERs or ICERs, including certainty and pre-defined
timing of its reception;

« Attracting new players who are not exposed to the same
barriers, or can accept a lower IRR (for instance
because they have access to cheaper capital);

« Attracting new players who bring the capacity to
implement a new technology/practice, and

+ Reducing inflation /exchange rate risk affecting
expected revenues and attractiveness for investors. //

Impact of CDM Registration
Explain how alleviate the economic and financial hurdles
(Step 2: Investment Analysis)

The financial benefits from
the sale of t-CERs or I-CERs

% Benchmark of an investor

= AR CDM

9 A/R CDM

°

o is not project project
financially scenario scenario
attractive 1 2

Usual plantation
without the financial
benefits from the CDM

A/R CDM project with
the financial benefits
from the CDM

[ Financial hurdles were alleviated = A/R project is additional ]

A/R PDD in China, now under Validation process
“Facilitating Reforestation for Guangxi Watershed Management in Pearl River Basin”
Methodology: AR-AM0001 Reforestation of degraded land --- Version 2

STEP 2: Investment analysis
Sub-step 2a. Determine appropriate analysis method

As the identified alternative (continuation of the current degraded land)
does not lead investments and no economic benefits will be generated,

while the project scenario does produce economic benefits from timber harvest
and resin production, the benchmark analysis method (Option Ill) is chosen.

L

The PIN Financial Analysis spreadsheet developed by the World Bank
BioCarbon Fund10 is used to conduct the investment analysis
in which FIRR with and without the carbon benefit are the relevant indicators.

Source: http://cdm.unfcce.int/Projects/Validafibn

The PIN Financial Analysis spreadsheet
developed by the World Bank BioCarbon Fund10
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The PIN Financial Analysis spreadsheet
developed by the World Bank BioCarbon Fund10

A/R PDD in China, now under Validation process

“Facilitating Reforestation for Guangxi Watershed Management in Pearl River Basin”

Methodology: AR-AM0001 Reforestation of degraded land --- Version 1

Sub-step 2b — Option Ill: Apply benchmark analysis
The required rate of return (RRR) on equity is 12%
for agricultural investment projects

Sub-step 2c. Calculation and comparison of financial indicators.
The FIRR of the proposed A/R CDM project activity was calculated,
both without and with carbon finance, and is 8.33% and 14.47%

14.47% [eeeseserenasunnnnnananatanananannnnnnnasasasasasassspeeeseeseesemasasananannns
o 12% Benchmark of aninvestor ... L AR.COM. fveeeceeae
= 8.339% [rreeenen - -
is not project
financially scenario
attractive

without carbon benefits with carbon benefits

A/R PDD in China, now under Validation process
“Facilitating Reforestation for Guangxi Watershed Management in Pearl River Basin”
Methodology: AR-AM0001 Reforestation of degraded land --- Version 1

Sub-step 2d. Sensitivity analysis
Without carbon benefit

Parameters | Variation|| FIRR || Sensitivity | Critical points that
(%) || coefficient | make IRR zero (%)
. +10% 10.62 0.229
Product price
-10% 5.57 0.276 -23.12
+10% 9.67 0.134
Product Output
-10% 6.82 0.151 -41.60
o . t +10% 6.50 0.183 +36.30
perating cost ™ 10% 9.95 0.162
— unlikely to be
FIRR<12.00| _ eV

financially attractive 2!

A/R PDD in China, now under Validation process
“Facilitating Reforestation for Guangxi Watershed Management in Pearl River Basin”
Methodology: AR-AM0001 Reforestation of degraded land --- Version 1

Sub-step 2d. Sensitivity analysis
With carbon benefit

Parameters | Variation|| FIRR || Sensitivity | Critical points that
(%) || coefficient | make IRR zero (%)
Product price +10% 16.74 0.227
-10% 11.64 0.283 -31.77
Product Output | +10% 15.83 0.136
-10% 12.95 0.152 -57.14
Operating cost +10% 12.56 0.191 +49.88
-10% 16.16 0.169
financially attractive 22

CO2FIX V 3.1 manual - a modeling framework
for quantifying carbon sequestration in forest ecosystems

M.J. Schelhaas, P.W. van Esch,
T.A. Groen, B.H.J. de Jong,

M. Kanninen, J. Liski,

O. Masera, G.M.J. Mohren,
G.J. Nabuurs, T. Palosuo,

L. Pedroni, A. Vallejo, T. Vilén

Wageningen, 2004

AT MG S | TY
L B ERGEE

-
Source: http://www.efi fi/projects/castor/

CO2FIX V 3.1 manual - a modeling framework
for quantifying carbon sequestration in forest ecosystems

24




Thank you
for your kind attention
Gracias por sus atenciones
Arigatou
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(step2.| [Investment analysis|

‘ Cash flow (1) general outliiej

— In finance, cash flow refers to the
amounts of cash being received and
spent by a business during a defined
period of time, sometimes tied to a
specific project.

—when using cash flows as a
benchmark tool (for example when
calculating the internal rate of return) it
is better to separate the total cash flow
into separate cash flows streams.

Source: WIKIPEDIA, http:/en.wikipedia.org/wiki/Net_present \28ue

(step2.]  [Investment analysis]

‘ Cash flow (2) Types of cash flopwj

[Investment analysis |
‘Cash flow (3) Examplpej

{ Step 2. J

[US$]

Transaction In Out Types of flows
— There are multiple types of flows of incoming and (Debit) | (Credit)
gumtgﬁlr:lg cash that are included in the total cash flow Incoming Loan +50.00 financial flow
; ) ) Sales (which were | +30.00 operational flow
o Operatlonal_cash fIOW§. Cash received or expended as a result paid for in cash)
of the companies core business activities. - -
) ) ) Materials -10.00 | operational flow
® Investment cash flows: Cash received or expended by making -
capital expenditures (i.e. the purchase of new machinery), the Labor -10.00 | operational flow
making of investments or acquisitions. Purchased Capital -10.00 | investment flow
® Financing cash flows: Cash received or expended as a result of Loan Repayment -5.00 | financial flow
financial activities such as receiving or paying loans, issuing stock, " -
and paying dividends Taxes -5.00 | financial flow
27 Total +40.00 28
(step2.]  [Investment analysis] (step2.]|  [Investment analysis |
‘ Net present value (NPl)j ‘ The formula for NPI\7/J
— Net present value (NPV) is a standard method for N C"
luati ting long-t jects i ital E ‘ t
evaluating competing long-term projects in capita '\‘IPV —
budgeting. = ; |lr1 _I_ E\]f
f= I:I s

— It measures the excess or shortfall of cash flows, in
present value (PV) terms, once financing charges are
met.

— Al projects with a positive NPV should be undertaken.

Source: WIKIPEDIA, http://en.wikipedia.org/wiki/Net_present \28ue

— Each cash inflow/outflow is discounted back to its PV.
Then they are summed.

— In this formula t is the time of the cash flow,

— N is the total time of the project,

— | is the discount rate and

— C is the cash flow at that point in time.

30




(step2.]  [Investment analysis]|

‘ Internal Rate of Return (IRﬁF\M

—IRR is a capital budgeting method used by firms to
decide whether they should make long term investments.

— The IRR is defined as any discount rate that results in a
net present value of zero, and is usually interpreted as
the expected return generated by the investment.

—In general, if the IRR is greater than the project's cost of
capital or hurdle rate, the project will add value for the
company.

Source: WIKIPEDIA, http:/en.wikipedia.org/wiki/Internal_rate_of rérn

(step2.| [Investment analysis |

‘ The formula for IREJ

N
C

Initial Investment = Y ———————

; (1+ IRR)t

— The formula for IRR is essentially the same as used for
NPV.

— C are the individual cash flows.

— t is the time of the cash flow.

— N is the total time of the project.

— IRR is the variable solved for: the IRR per time period

(discount/interest rate). "

(step2.]  [Investment analysis]

‘Calculations of NPV and IQ_RJ

Example:
Year Cash flow N Cf

0 -100 NPV — Z o
i

1 +120

Calculation of NPV using 20% discount rate:
NPV =-100 +120/[(1+20/100)1]
NPV =0 N
Calculation of IRR: Initial Iovestment; = g 1+ IRR)*
-100 +120/[(1+IRR/100)*] =0
IRR =20% 33




Capacity Building Workshop
on Implementation of A/R CDM Projects
in CEDESO, Panama, Oct. 2006

Estimation Methods of Carbon Stocks
and

Field Measurement

By Tokunori MORI

Necessity of Estimation of

GHG Removals by project
Attime t
Actualinet C stocks
Anthropogenic
Actual C stpcks — | net siocks
— — ANCS
- Emission Leakage
Baseliner C stocks Additionality
and
ANCS ~ tCER or ICER
trk - w Anthropogenic net C
removals for year k
+It is necessary to estimation of GHG removals 5

before and after start of the CDM project

Today’s Program

9:00 - 10:00 Part| Estimation method of CO2 removals by trees
10:00 — 10:15  Part lI-1 Outline of field work
10:15-10:45 (Move to the plantation field)
10:45-12:00 Measurement of tree size
12:00 - 12:30  (Return to CEDESO)
12:30 - 13:30  (Lunch time)
13:30 - 15:00 PartIlI-2 Calculation of field data
Part Ill Estimation methods of baseline CO2,
Emission of CO2, and Leakage
15:30 - 17:00 Part IV Estimation methods of CO2 in dead tree, litter,

and soil carbon

If possible, biomass measurement method of AG and UG of tree
3

Part |

Estimation methods of CO2 removals

Selection of Carbon Pools

Carbon pools: Above ground biomass (AGB)
Below ground biomass (BGB)
Dead woods
Litter
Soil carbon

Pools other than trees will be explained in Part Il & IV .

1 Estimation of CO, removals by sinks before project start
(Ex ante estimation) — Additionality

2 Determination of CO, removals by sinks after project start
(Ex post estimation) ——Crediting

Estimation methods of CO, removals by sinks=planted trees

Use of growth Use of growth difference
MAI between time “i” and j”
Biomass Al B 1
Volume A2 B2

CO, +H,0 +1ight E=CH,0+ O,
Weight or volume growth 5

Basic relations between CO,and biomass & volume

Amount of carbon in plant biomass = 50% (CF:0.5)
Conversion factor from Carbon to CO, =44/12
(C:12+0,:16 X2 =44)
(from Default values in IPCC-GPG)
Example: Biomass (10kg) =10 x 0.5 x 44/12 =18.33 CO, kg

F73tH

CO2 removals for a period from time “i” to *j
=1. Biomass increment = 2. Volume increment
1:Biomass (Plant weight) increment
AW=(W, =W,
2:Volume increment —conversion to weight increment
AV=(V,—V)
AW=AV XD XBEF X (1+R)
D=Basic wood density(kg/m?).
BEF=Biomass expansion factor (Stem to AGB), R=root/shoot
Example: 10m?/stem = 10 X 0.5 (D) X 1.2(BEF) = 6 kg/AGB
Whole tree = 6 X (1+0.32(R)) = 7.92 kg/tree




Default values

* International default :CF=0.5 C—CO,=44/12
* Basic wood density (D) in tropical America:
Pinus caribaca=0.51, Cedrela sp.=0.40 (Teak=0.50 in Asia)
! Table 3A.1.9-1 &2 in GPG
* R (root-shoot ratio):
Conifer forest/plantation = 0.46 in <50t/ha AGB,
0.32 in 50-150t/ha AGB
T 0.23 in >150t/ha AGB
Table 3A.1.8 in GPG
* BEF : tropical pines= 1.2 (1.1-1.3) in >10cm DBH
tropical broadleaf= 1.5 (1.3-1.7) in >10cm DBH
1 Table 3A.1.10 in GPG

Default values, Constant, and Equations

Basic rule in small scale A/R CDM project:

*Measured values of the same species in the local.

+Standard values in the country. In the wide territory country,
the value in neighbors similar in nature conditions.

*When there are no data of same species, use same genus or
family, similar life styles or tree form

* International values (IPCC-GPG)
To indicate data source and to apply conservative methods.

A.1 Use of MAI of tree biomass (AGB)

Annual CO2 removals by above ground tree organs (AGB) =
Annual biomass increment of AGB X CF X 44/12 = W, agp
Annual CO2 removals by whole tree = Wy zgp X (1+7R”) =
Actual CO2 removals by sink “R”: BGB/AGB

Example of Annual biomass increment and “R”

Species Annual biomass increment “R”(%)

of AGB (ton/ha-yr)
Eucalyptus globulus 17.2-32.6 15.8
Eucalyptus grandis 15.8 —16.8 17.9
Acacia mangium 156 —28.8 (22.2) 15.3
Swietenia macrophylla 6.2 —13.0 33.2
Tectona  grandis 3.8 — 42 228

Ex. 22.2x0.5x44/12=407 40.7 (1+0.153) = 46.93 t CO2/ha-yr
o ?

A. 2 Use of MAI of Stem Volume (m3/(tree-yr))

Annual CO, removals by AG (tonCO,/tree* yr) =
MAI XD (ton/m3) X CF X 44/12 X BEF = W’ 46
W’ cooage X Number of trees/ha = Wegyagg (ton CO,/haxyr)
Actual CO, removals per ha =Wcgyagp X (14 “R”)
“R”:UGB/AGB, D: Basic density of wood

Expl.: Estimation of annual CO,
removals for 5-10 year

Volume table of Pinus caribaca

Yo Yowme o WAV 0.0626 X 0.51 (D in GPG)
e m ey X 0.5 (CF) X 44/12 X 1.2 (BEF for
5 0087329 00175
tropical pines in GPG) =0.0704

10 0400360  0.0626

15 0665093 0.0529 0.0704 % 500 (n.t/ha) = 35.20

2 0.857231 0.0384 35.20 X (1+ 0.32 (“R” for small tree))
25 0998222 0.0282 (0.0399) =46.46 (ton CO,/ha-yr) 10

B.1 or2
Estimation of Biomass or Volume for a certain period
1) Utilization of allometric equation of biomass
Example: W=a(D2)® or W=a(D2H)®
2) Utilization of stem volume equation or volume yield table
Example: V=aDPH¢ logV=a+b(1/A)+c(S/A)
A: age, S: site index

Increment of biomass for a certain period:
To measure DBH and/or H at year “i”” and at year *j”
And calculate biomass or volume by the above equations.

Example of increment between “i”” and *j” :
Wj—Wi or Vj-Vi

B.1 Biomass estimation by biomass allometric equation
For P. carebeae in Nigeria by Egunjobi

Total B(kg/tree) =-32189.08807 + 1684.63390 X GBH =+(1)
GBH: Stem girth at breast height (cm)

Table GBH, DBH and values of equation 1 in a sample plot at time i

Tree No.| GBH DBH D*2 TB (1)
1 47.0 15.0 225 47
2 56.5 18.0 324 63
n 37.7 12.0 144 31
Total 2050

When plot size is 250 m? : (1) 2,050kg/plot X 10,000/250=82ton/ha (TB)
It is value at time i, then to estimate TB at time j, the difference between j ang i
is increment of biomass.




B. 2 Biomass estimation by stem volume equation

10 year 15 year
No. D H Y No D |H \ Plot area:
1 123 (0124 | 1 19.2 [17.1 |0.221 250m?
16.4
2 175 (133 |0.149| 2 20.5 | 18.3 | 0.265
n - - - n - - -
Total 3.550 4.875
Equation for P. kesiya in Philippine
V(m3/tree)=0.000085 X (D2H)"0.899 D:cm, H:m

V (m%/ha) at 5 yr: 3.550 X 10000/250 =142
V (m’/ha) at 10 yr: 4.875 X 10000/250 = 195
Volume increment for 5 yr. is 195-142 =53  annual: 10.6 m*/ha.yr

10.6 X 0.51(D) x 0.5(CF) X 1.2(BEF) =3.24 ton C/ha.yr (annual C increment)
Whole tree = 3.24 (AGC) X (1+0.32(R) )= ton C/ha.yr
Annual CO2 removals: X44/12 = 15.70 ton CO2/ha.yr 13

Ex Post Estimation of GHG removals by trees
- Monitoring Procedure -

1 : Stratification of the project sites
Example of stratum: Tree sp. or ages, Soils, Topography, etc.
: Preliminary survey to decide variation of size within stratum
:Mapping of stratum
:Number of sampling plot (permanent) within stratum using
statistical method. Precision target: 10% in 95% confidence
:Positioning of permanent plot in stratum randomly
:Measurement of tree number, DBH, Height etc.
: Estimation of CO,removals by the equations

PON

NOoO O

Ex Post Estimation of GHG removals by trees

1 : Stratification of project site by CO2 removal levels

Factors: Soil, Microclimate, Topography, Pre-Utilization,
Tree species, Tree ages, etc.

Expl: Topgraphy Species Planted year (Tree ages)  Stratum
Flat A, B 2005, 2006 1) F.A.2005, (2) F.B.2006
Slope A, C 2005 2007 3) S.A.2005, (4)S.C.2007

2:Preliminary survey of carbon stocks at each stratum

One sample plot area:200~500m?; 3 plots per one stratum
100% measurement in plot (species, number, DBH, (H, if necessary)

3 : Determination of stratum and mapping of the stratums
by the examination of statistical tree size variation

4 : Determination of number of sample plots (permanent plots)

Statistical determination in A/R CDM rule
t value at 95% confidence: sample no.:30=2.042, n:>60=2.000
Allowable error: 10% of Average

Example 1:
n=(t/E)2- {ZWh-sh-y Ch} - {ZWh-sh.”/¥ Ch}---(1)

2 : integration of each stratum

n: all plot number in the site

Wh: (Nh=area/plot area in stratum h) ./ > Nh

sh: Standard deviation of each stratum

Ch: Cost of selecting a plot in stratum h

E:allowable error (%10% of average of whole stratum)

nh (:number of plot in a stratum h) =

15 n* { (Wh* sh/ ¥ Ch)/( ZWh=sh./y Ch) 16
Example 2:
Example of determination of numbers of sample plots _ (ZNhxshp2 Pearson et al, 2005
M= {(N?xE2)/(t2)} +(ZNh x sh?)
n=(t/E)2+ [ZWh-sh-y Ch} - {ZWh-sh.”y Ch} . 1
Plot area: 0.1 acre
o “ Stratum 1 | Stratum 2 Stratum 3 | Total
Stratu | S.Area | Nh Wh sh Ch ($) |Wh-sh | A B
o (SAD) A: Area (ha) 3,400 900 700 5,000
s1 180 | 1800 [0.450 | 20 | 2.00 | 9.00 | 12.73 | 6.37
B: Plot size (ha) | 0.08 0.08 0.08 0.08
2 90 | 900 |0.225| 30 | 250 | 6.75 | 10.67 | 4.27
S Mean C (t/ha) | 126.6 76.0 102.2 101.6
s3 | 130 | 1300 [0.325| 50 | 3.50 [16.25 | 30.40 | 8.68 —
Standard deviations 26.2 14.0 8.2 27.1
Total | 400 | 4000 |1.000 32.00 | 53.80 |19.32 (sh)
N (A/B) 42,500 11,250 8,750 62,500
Nh= S.area/plot area (=0.1), Wh=Nh/ ZNh

A: Whrsh* ¥ Ch, B: Wh-sh.”y Ch
Average = 60 ft3/acre, then it’s 10% = 6 (allowable error) , t value = 2.0
n=(2/6)2=(53.80)- (19.32) = 115

nh=n-Wh thensl: 52, s2:26, s3:37

Total cost=co +2 nh-Ch  co: fixed inventory cost 17

Desired precision (%) = 10%, E (allowable error)=101.6 x 0.1 =10.16

((42,500 % 26.2)+(11,250 x 14)+(8,750 x8.2)}2

{(62,5002) x 10.162)/22} +(42,500 x 26.22)+(11,250 % 14.02)+(8,750 X 8.22)
=18 plots w 18




5: Arrangement of permanent plots
plot area (100)~200~500~(1000) m?
Systematic and random plot arrangement Part 1I-1

Field work to measure tree size in a plot

Stratum A

6 :Measurement of parameters in a plot 1: Grouping by name list, G1=1-10, G2=11-20, G3=21-30
Number of living trees (Species), DBH, H (if necessary) 2: Three forests with different ages or other conditions,
one group measure one plot in one forest
When Dead tree and floor vegetation are counted as C sinks 3: Setting a plot (size is about 200 to 500m? (30 to 40 trees)),
Standing dead trees: Number, DBH, H plot shape is either square or circle
Fallen trees: Number diameter at Base and End in the plot, length 4: Numbering of trees in the plot

Sampling of wood density sections 5: To measure DBH of all trees in a plot, and if necessary
Sub-plot for measurement of floor vegetation biomass

Soil sampling for carbon determination to measure tree height of more than 10 trees with different

size
19 20
Plot for monitoring
@ © @ @
Sampled trees
@ Inside tree ® @ 0 ®
= ' stem on line tree O © O (@)
No sampled trees
. Outside trees . . . . . .
< Y2 stem on line tree. . . . . . .
0o 00 © ® 0 0 00
Plot should set Square plot
inside a forest e © @ 0 0 e ©
(excluding a few
row of edge @ e @ ®© ® ®© @ ©
trees
) o000 ©@ 000 O ,
Date: Name:
ggqswm N;:'o\;“aaoz.a E: 114‘:;0;5.:‘0' \Asuoms Example of Part ”-2
Slope: 2-3  Topography: valley side
3:2;@01"'"” e [vH: VD: field note .
1SN v e Gz Calculation of Carbon Stock
Plot area: 24mx20m (4 linex10 tree) Spacing: 6mx2m . .
Tree No. |Tape No [DBH(cm) JHei ] SVBBM——" Stem volume or Biomass USIng the Flled Data
1 211 1.86] zz%
2 212 2.45] 240‘ . .
T | * Calculation practice of GHG removal
5 215 2.88 360
6 216 40[D: d .
i by using
9 219 47 450 . .
o 2:20 241 1275 A f|e|d data (DBH and Tree helght) and
)T 1 B + 1) allometric biomass equation or
36 246 5.24] 3(&1 .
1) + 2) stem volume equation
39_;:9 ;77 SGO‘Dead
um » 111 xclude damage: .
Sv:. ‘zgéﬂ—H ;53‘5 — Step 1: Input a field data in the excel sheet of the computer
t.dv. 1. Al
Survrate | o0875]
23 24




Step 2. Estimation of height of trees that
were not measured

Tree |DBH | H H Making a graph by the Excel
No (cm) | (m)

1 [10 |s 4=

2 |15 |12

3 [12 [10 12

H=aDP

4 |11 [-(ED 10 F

5 [17 |-(E2) .

6 |18 |14 0 14 18

DBH
Estimated height El=ax (11)®
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B.1 Biomass estimation by biomass allometric equation

Alllometric equation B (kg/tree)
Pinus caribaea
(Nigeria 1975) TB(g/tee)=-32189.09 + 1684.63 X GBH
(Nigeria 1991) In(AGB)=-2.3094+2.3960*In(D)
(Fiji)  AGB=0.042(D)266
GBH=Girth of Breast Height (cm), D=DBH (cm?)
e=2.71828
Pinus merksii (Indonesia) AGB=0.4799(D?)0.9744

Tectona grandis (Panama) logAGB=2.575(logD)-1.042
(Thailand) AGB=0.000092(D*H)0.8934

Hard wood in tropical humid (about 1500mm)
AGB=34.4703-8.0671 X D +0.6589 X (D?)

26

Step 3. Calculation of Biomass by Allometric Equation

of Biomass
No. DBH |Height| ©sn?2|AGB
1 —
Biomass equation
2 =a><(DqA2)/\b
3
Total >AGB

AG biomass in a plot = >~ AGB
AGB per ha=> AGB X 10,000/plot area (m?)
Total biomass/ha = AGB/ha X (1+R)

Total biomass/ha X 0.5 (CF) X 44/12 = CO, removals/ha
27

B. 2 Biomass estimation by stem volume equation

Stem volume equation V (m3/tree)
Pinus caribaea
(Malaysia) V=0.07142-0.030097D2-0.005803H+0.003 185D?H
D=inches, H=feet, others D=cm, H=m
inch=0.254cm, foot=30.48cm foot’=0.035288m3
Pinus kesiya (Philippine) V=0.000085 % (D?H)"#”

Tectona gradis (Thailand) V=0.0001007 X D!:8945 x H0.7638

Acacia mangium (Malaysia) V=0.000145 X DM!7652 x HM?0.7829
DM: mean diameter, HM: mean height

28

Step 4. Calculation of Biomass by Stem Volume Equation

Tree |DBH H D2H Da HP Vs
No (md/tree)
1
2
3
N
D: 0.5, CF: 0

Stem volume equation

5
BEF: 1.2, R:0.22 =0.0001007 X D} x HO7638

AGV/plot=%Vs, AGV/ha= ZVs X 10,000/plot area
AGB/ha= AGV/ha X 0.5 (D) X 1.2 (BEF), TB/ha = AGB/ha X (1+0.22)

TC/ha=TB/ha X 0.5(CF) CO,removals =TC/ha X 44/12 29

Default values

* International default :CF=0.5 C—CO,=44/12
* Basic wood density (D) in tropical America:
Pinus caribaea=0.51, Cedrela sp.=0.40 (Teak=0.50 in Asia)
* R (root-shoot ratio):
Conifer forest/plantation = 0.46 in <50t AGB /ha,
0.32 in 50-150t AGB /ha
0.23 in>150t AGB /ha
Pinus caribaea = 0.25 (Nigeria)
P. merksii= 0.269 (Indonesia, 25 years)
Teak =0.221 (Indonesia)
Acacia mangium = 0.153
(fast growing sp. are less than 0.2)
* BEF :tropical pines= 1.2 (1.1-1.3) in >10cm DBH
tropical broadleaf= 1.5 (1.3-1.7) in >10cm DBH
Teak =1.32, Pinus merksii = 1.18 (Indonesia, 25 years)
30




Default values and DBH (Age)
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Relationships between V, D, BHF, Root/Shoot and DBH

In Acacia mangium (Miyakuni, Kiyono et.al 2005)
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Part Ill

GHG Removals by Baseline,
Emission of GHG,

And
Leakage
‘ Anthropogenic Net GHG Removals ‘ = ‘ Actual GHG removals ‘
—‘ Baseline GHG Removals‘ — ‘ GHG Emission ‘ - ‘ Leakage ‘

Note: This part will be explained after calculation practice of the field data 32

Procedures for Estimation of
Baseline CO2 Removals

1: Stratification of baseline by vegetations
Expl: Species, Vegetation height and density, land use
2:Non-woody plant sp. are no change of CO, removals,
but present amount of their biomass should be reduced
during the crediting period

_——— Planted trees

Woody sp. in baseline

CO2 removals

; Non-woody sp. in baseline

33

Stratification of baseline

* Biomass should measure in each stratum

Example

Grass: low density and height <Im

Grass: height >1m

34

Practices of biomass measurement
of grass and shrubs

Plot making Grouping
imx1m
Dividing
Plant cutting
Sampling from each (ca.lkg)«— Weighing ofeach part
(fresh weight)

and weighing
Drying——sDry weight —sDry W./Fresh W.=DR—DR X FW of each —» Total
dry weight in plot = DWplt x ha/plot area =DW (kg/ha) = Biomass (AG) 35

Baseline vegetation Plot for measurement

Litter collection after plant cutting Collection of plant roots 36




Calculation of Biomass at time

Parts Total Sample Sample DF Total
F weight | F weight Dry weight Dry weight
Woody parts DWwp
Leaf & Cane DWI
Roots DWr
Litter DWIt
DF=DW, /FW, Total DW=Total FW X DF

sample/ sample

Total dry weight of the plant (DWtp)=DWwo+DWI+DWr (kg/plot)

DWtp X 10,000/plot area (Im?) .".
DWIt % 10,000/1

.". Total carbon of baseline = 10,000(DWtp+DW]It) X 0.5(CF)

CO2 in baseline = 10,000 X 0.5 X (DWtp+DWIt) x 44/12

10, 000DWtp kg/ha

37

Vegetation height (m)

Simplified estimation of Biomass at shrub
and grass land

Example in Indonesia Kiyono(2005)

3 40 N
25 a3 2w

15 / 20

15 2l e
05 E —
o ; ; ; ; -E ; ;

0 1 2 3 4 5 O 0 1 2 3

Age(A) V. height (H)

H=0.7709"In(A)+1.649 C=1.592-¢l1275H

Mixed vegetation of Eupatrium odorata, Rantana camara, Imperata cylindrica, etc. 38

Emission of GHG from project activities (1)

Note

Sources Gases

Fossil fuels CO, N,O CHy
Biomass burning CO, N,O CH,
Chemical fertilizers N,O

CO, only, others can neglect
CO,is calculated by reduction of biomass
N,O only, others can neglect

GHG=Fuels+Burning+Fertilizers

Consumption of fuels

Emission of CO, =

Amount of diesel and gasoline consumption (I/y) X Emission F.(EF:kgCO,/1)
EF is listed in IPCC guideline (e.g. DEF:733.8g/l, GEF:615.6g/1)

Expl: Tracks: 10,000km/year, fuel efficiency: 10km/litter gasoline
Total gasoline consumption: 10,000/10 =1,000 litter
1,000 X 0.6156 = 615.6 kg CO,, emission for one year

39

Emission of GHG from project activities
GHGg=Fuels+Burning+Fertilizers

(2)

Burning for land preparation
CO, converted from N,O emission =
burned C amount X (N/C rate) X 0.007 X 44/28 X 310
CO, converted from CH, emission = burned C amount X 0.012 X 16/12 X 21
Emission rate in IPCC guideline:N,0=0.007, CH,=0.012
Efficiency for grovel warming to CO,: N,0=310, CH,=21
44/28: N,0O/N,, 16/12: CH,/C
CO2 from biomass burned = Wb X 0.5(CF) X 44/12

CO, emission from nitrogen fertilizer
N,O emission (Ne)=[N in Chemical fertilizer X (1—VRsn) +N in organic
fertilizer X (1 —VRon) J X N,O Emission rate (EF)
CO2 converted from N,O =Ne X 44/28 X310
Emission rate (EF) : 1.25% of applied N amounts (GPG)
VR: Volatilization rate: VRsn(Chemicals) =0.1, VRon(Organics) =0.2

(IPCC guideleine) 40

Leakage from project site
Example:
* Automobile fuels for transportation outside of project area;
*Fuel wood collection moved outside project area;
1) to measure amount collected in the case it is between
2 to 5% of actual net CO, removals.
2) monitoring forest degradation in the case it is more than
5% of actual net CO, removals
3) no leakage in the case less than 2% of actual net CO,
removals
*Livestock moved outside project area
If numbers of livestock do not change, no leakage
(CH, emission is about 80 ~ 120kg/a cattle- year)
*Forest clearing and/or exploiting outside project area
—estimate from harvested volume

4

In the case of small-scale A/R project

Leakage is
Zero, when leakage is less than 10% of total production
such as grains and meets
15% of actual net CO, removals, when leakage is 10 to 50%
of the total production

If the leakage is more than 50% of the total production,
the small-scale rules cannot apply

42




JIFPRO-CEDESO Workshop,
19/10/2006 Part IV (by T. MORI)

Lecture Subject: Estimation method of Roots

Part IV
Other Carbon Pools

Carbon pools: Above ground biomass (AGB)
Below ground biomass (BGB)
Dead woods
Litter
Soil carbon

Dead Trees

1) Standing dead trees: Measurement of Number, DBH, & H
Calculation method is basically the same as living trees.
When biomass is estimated from stem volume,
basic wood density must be estimated.
To determine the dead wood density,
sample pieces from dead trees are usually taken from base,
middle, upper of the stem.
2) Fallen trees: Measure of diameter and length at Base and End
in the plot
Estimation method of the biomass is the same as above

Floor Vegetation, Litter and Soil carbon
Vegetation: Biomass measurement is the same as baseline one
Species, vegetation cover rate and height is better to record
When litter is counted as Carbon sinks
Use litter traps and collect litter periodically and
measure dry weight after drying (DWlitter)
DWlitter X annual rate of decomposition (IPCC-GPG) X CF
=C kg X 10,000/trap area = C kg/ha

Determination of Soil Organic Carbon

For evaluating bulk dengjty,
soil cores are used.
100cc or 400cc soil corgs
would be convenjent,

Soil core sampling

| Sample plot for living and dead trees —
o) o) Depth to be examined is addressed by Host Country
20m / — Sub plot for litter, floor vegetation 1. Several soil sampling points would be selected at the permanent plot, randornly.
] M2 4m2 2. Number of soil sampling points in a permanent plot varies in the condition of micro relief.
(e Gl 3. If the topography is very smooth and stable, 2 or 3 points would be selected.
_— 4. But, soil surface is very wavy, and slope is unstable, 4 to 5 soil points would be selected.
O O Sampling for soil carbon is 5. Usually, contents of soil organic matter in every soil points varies widely compared with biomass of
. i planted trees. Therefore, more soil points to be needed for getting accurate amounts of soil carbon.
in or outside of sample plOt 6. Soil points are disturbed by soil sampling.. Therefore, in next monitoring time, soil samples will be taken
20m in neighboring points.
3 4
Soil sampling method for AR-CDM Memo for soil chemical analysis
Common soil sampling depth in AlJ by IPCC
_ In case of 100 cc core, numbers of soil + Soil carbon is analyzed by two types of chemical
- 400cc soil core cores may be 3 times. lvsi Il
2 soil cores in same depth will be ana VS|S1 usua y
mixed after calculation of bulk density. . . .
Ocm Soil samples are dried and prepared ¢ The easiest methods is dl’y combustion method
! ! for soil chemical analysis.
Amounts of soil organic matter in by N-C analyzer.
- - same depth of 0-5cm, 5-10cm, 10- i . )
foom | T A o are calculaled + Wet combustion method by potassium bi-
Calculation: Carbon content (g/400cc) i id i
Coloulation: Carbon conte chromic acid is also used.
This amounts are expanded to H H H H
20cm <-;* CO2tons/ha In sach depth, 0-5,5- + If soil pH is over 7.0, wet combustion method is
10,10-20 and 20-30cm, respectively. .
Finally, these amounts in each depth SL”tabIe.
30 ! are summed up for making tCO2/ha. . . )
cm * Other cases: dry combustion method is easier.
5 6




JIFPRO-CEDESO Workshop,
19/10/2006 Part IV (by T. MORI)

Biomass measurement of
trees planted

1) Setting of sample plot to decide tree size distribution
2)DBH and if necessary H in all trees in the plot

3) Frequency distribution of DBH

4)Select 4~6 sample trees from different tree size class

15
| !
» 6 sample trees .
2 10 ' from | DBH class Measurement: Stem Diameter,
E | ! Fresh (green) weight of all tree parts
5 | Fresh (green) weight of sampled parts for drying
ﬂ — ﬂ Dry weight of sampled parts after drying
20-22 22-24 24-26 26-28 28-30 30-32 >32 7 8
DBH classes

5) Cutting sample tree—seperating into stem, branches,
leaves—weighing of fresh weight of all parts

6) Sampling of small amount for drying—weighing FWs
—drying by oven/kiin—weighing DWs
Dry Factor (DWs/FWs) —DW of all parts of sample
tree

7) Allometry equation from DW and DBH or other
parameter

8) Biomass kg/ha (—convert to CO,)

lllustration of tree biomass
measurement

Cut down a sample tree .
Separation of parts

Weighing of all

parts (FWn)

Crosscutting,
branch separation

Sampling from all parts—Weighing FWs —drying— Weighing DWs
DWs/FWs X FW1=DWI DW1+DW2++ -DWn= DWtree

Separation of stem logs, branches, Sampling of parts for drying
leaves

Weighing fresh weight of sampled 1&aves

Weighing fresh weight of stem

Root biomass measurement (1)
e

ging tree root
using man power winch 1
i R

«—

Lifting the root by machine 1

Measurement of root biomass (2)

Relationships between root diameter (cut end) and fresh weight

8
v= 00881
R’ =0.9701

6
5
4
3
P
1
0

FWike)

Large roots

Small roots




JIFPRO-CEDESO Workshop,
19/10/2006 Part IV (by T. MORI)

Calculation @ (v Allometric equation between

Tree No 1 DBH: 10 H: 5

e B s s s e biomass and tree size parameter
L branch
S-branch Sampled tree DW plots in the logalismic section paper.
foot I X axis: DBH?, DBH?H, etc. Y axis: Dry weight
o B -V BT TS [T BT Estimation of root DW DW of tree parts and tree size parameter show the below relations
T DW,=a x (D)b ". logbw,=a+b x logpn?
S. branch v v
oy RSB (Root DW/AG DW) Y =a+bx X
Total [Total DW2|—"
Tree No 3 DBH: 20 H: 12
Parts W FWs DWs [Dws/Fws| DW Tree dry we|ght y = 0,023
Stem 2 _ H
leranch Estimation of root DW 1000 R'=0.9%1 Example of equations
e _ Y=a + (Di) b .
$:::\ [Total DW3 g 100 // I]—Ya= ; iDb .-Ill::()D)
% " _ Y=exp[a+b-In(D2H)]
Summarized table of dry weight of all sample trees .
13 100 1000 prygenpm 10000 14
Calculation of CO, Removals per ha AGB of various tree species, ages and places
= 2)b
Sample plot record EDW 2 300 oy Vietnam
Tree D D2 DWn - .B . D: Acacia_ mé_ingium
Sample plot area ac A. auriculiformis
No. (DBH) 2 500m? xD Eucalyptus
1 =s5um % i camaldulensis
5 150 - .
2 § x ¥ Thailand
100 — E: Tectona grandis
x * 13,13,14,21 years
n 50 ax F: Acacia mangium,
, Dalbergia
i [ o .
Total 2DWn Total dry weight 0 oo om0 s Xy/igii///]gg;:; e
In a plot Basal area (m2/ha) Pterocarpus
> DWn x 10000/200 = DW (kg/ha) Indonesia macrocarpus
DW (kg/ha) x CF x 44/12 = CO, kg/ha A: Tectona grandis, Pinus merksii, Paraserianthes falcataria
B: Swietenia macrophylla, Peronema canescens, Accacia mangium
15 C: Dalbergia latifolia, Azadirachta indica, Casia ciamea 16

Thank you for your attention

Weighing of fresh weight of the stem section




Calculation procedures using computer

A. Utilization of allometric equation for biomass (Allometric equation method)
Step 1: Open MS-Excel file
Step 2: Input field data  Column 1: No. of tree, Column 2: DBH, Column 3: Tree Height,
Step 3: Calculate DBH? and enter it in Column 4
Step 4: Column 5: Calculation of biomass of each sample tree using the equation (1)
- Equation (1) AGB =0.0417 X (DBH)26576 « « « « « « . (Waterloo, 1995, P. caribaea in Fiji)
AGB: above-ground biomass (kg/tree) = DBH: Diameter at breast height (cm)
Step 5: Sum of Column 5 = total AGB in a sample plot
Step 6: Calculate AGB per ha.
- AGB (per plot) X 10,000(m2)/SA=AGB (per ha)

SA: sample plot area (m2)
Step 7: Calculate total biomass using a root/shoot ratio (default value)

TB (kg/ha) = AGB(per ha) X (1+R)

R = 0.25 (from data Egunjobi, 1975, in Nigeria)
Step 8: Calculate carbon stocks and actual COz stocks of the plantation

CS (kg/ha) =TB X CF CF: Carbon fraction of dry biomass = 0.5

CS(ton/ha)= CS(kg/ha)/1,000 (1,000kg = 1 ton)

COz stocks (ton/ha) = CS (ton/ha) X 44/12

44/12: Ratio of molecular weight of CO2/C (C weight convert to COz weight)

This is actual CO2 stocks in the plantation measured at the present time

Step 9: Compare to the other equation (if we have a time)

Equation (2) In(AGB) =-2.3094+2.3960 X In(DBH)

°°°°°°°°°° (Kadeba, 1991, P. caribaea in Nigeria)
In: natural logarithm=log., e¢=2.71828, AGB (kg/tree), DBH (cm)

Step 10: Repeat step 5 to 8 above

When it was not measured the heights of all trees in a sample plot.
Step 2.1: Estimate tree height using regression curve
Make graph between DBH (x axis) and H (y axis) by xy(scattered) graph of the excel.
Then, search good curve equation by regression using excel file.
Exampleis; y=aXIn(DBH)—b, y=DBH?2/(a+bXDBH)2?, a and b are constant,
or use “Add of trend line” prepared by the excel; eg.,
1: linear equation, 2: logarithmic equation, 3: power equation
4: exponential equation
use the equation with the best R2 value
Step 2.2: Estimate tree height that did not measure by using the equation above
Step 2.3: write the estimated height in Column 3



B. Utilization of stem volume equation (Biomass expansion factor method)
Step 1: Open MS-Excel file
Step 2: Input field data  Column 1: No. of tree, Column 2: DBH, Column 3: Tree Height,
Step 3: Calculate DBH2 in Column 4
Step 4: Calculate stem volume of each tree using the equation (3) and write it in Column 5
Equation (3) SV =0.000085 X (DBH2x H)0.89
""" (Kamo et al, 1989, P. kesiya in Philippine)
SV: stem volume (m3/tree), D: DBH (cm), H: tree height (m)
Step 5: Sum of column 5 = total stem volume in a plot
Step 6: Calculate SV per ha:
SV (per plot) X 10,000(m2)/ SA = SV (m3 per ha)
SA: sample plot area (m2)
Step 7: Conversion from volume to weight
SV(m3 per ha) X D X BEF = AGB (ton/ha)
D: basic wood density = 510 (kg/m3)
BEF: Biomass expansion factor = 1.2 (kg/kg) (to convert from stem biomass to AGB)
Step 8: Calculate a whole tree biomass using R
- AGB X (1+R) R =0.25 (same as above)
Step 9: Calculate carbon or CO2 stocks in the plantation
Repeat step 8 of section A above
Step 10: Compare to the other equation (if we have a time)
Equation (4) : SV =0.07142 — 0.030097 X DBH2 — 0.005803 X H+ 0.003185 X DBH2 X H
"""""" (Sandrasegaran, 1968, P. caribaea in Malaysia)
SV: Stem volume (feet3/tree)
Step 10.1:  DBH (inch): To convert cm to inches, input the value of DBH/2.54 in Column 6
Step 10.2  H (foot): To convert m to feet, input the value of H/0.3048 in Column 7
Calculate Equation (4) using data in Column 6 and 7 in column 8
Step 11: Sum of column 8 = total stem volume in a plot.
Step 12: Repeat step 6 to 9 above.

We can get four biomass or CO2 stocks using equation (1) to (4).

Let’s compare how much difference among them.



Case study of small-scale A/R CDM

-in Indonesia-

Target & Rule
Subject to be examined
How the subject are examined?

Yasuo Osumi

JIFRED

Target

+ To study on methodology for small-scale A/R
CDM (SS AR CDM) through a small size of a
model tree plantation

+ To pick difficult points up for implementing the
SS AR CDM

* To evaluate possibility for promotion of A/R CDM
by NGO and/or small organizations with weak
financial status

Special rule of small-scale A/R CDM

- Simplified methodology was adapted to the small-scale A/R CDM as described below:

[CP/2004/10/Ad2, p29 para1] <http://unfcce.int/r 10/10a02.pdfp
Small-scale A/R CDM Ordinal scale
Several projects would be bundled in the process of PDD,
Bundling validation, registration, monitoring, verification and
certification.
Limitation on No limitation

carbon removal 8,000tCO2/year in average

Baseline methodology and monitoring methodology are

PDD simplified and documented in a section.

) Simplified baseline & monitoring methodology —no simplification
Baseline- can be adopted in agriculture- & grass-lands.
monitoring AR si SSC B&M :
methodology <http://cdm.unfcce.int/methodologies/ARmethodologies/AR_SSC_Anne

x_ILpdf>

Vallc_iatlor_] Same DOE would be able to do them. —Different DOEs do.
Certification
Involvement of low | Essential, Level of low income is decided by Host —No need

income community Party

CDM registration —ordinal barden

Lower setting than that of ordinal scale
cost

What are important issues for SS AR CDM?

@ Land eligibility: Whether the proposed land has been
the non-forest for 50years or at the end of 1989 or not?

@ Additionality: What problems (barriers) are existed for
af- and re-forestation?

@ Environmental & socio-economic impacts: Whether
forestation produces distinct negative impacts to
env';ronmental conditions and socio-economic status or
not?

@ Involvement of low income communities: How involve
low income communities? And What is criteria on the low
income of the host country?

® Evaluation of carbon sequestration: What tree species
are selected? How much carbon will be sequestered?

Share of proceeds | Exemption —about 2% CER
Cost for EB Lower cost of CDM management than that of ordinal —ordinal cost 5 4
Subjects to be examined for the model SS 1 C . .
. ounterpart & Site selection I
AR CDM Project ) P
Subiects Counter part
1) Selection of site and counterpart with management committee Regional Forest Office of the State and Local Government, and
2) Contact with DNA-designated national authority (Indonesian contact Local Community — coordinated by local government
point for CDM) & local regulations
3) Land eligibility of the site Reason for selection: Close connection with JIFPRO through
K 9 Y ) " . past plantation and agro-forestry projects
4) Barrier evaluation for additionality -
5) Socio-economic impacts Proposed site
6) Environmental impacts Government'’s production forest land, East part of Lombok Is.
7) Evaluation of carbon removal by plantation About 100ha of grassland with scattered trees.
8) A simulation document of Project Proposal (PIN)
9) A simulation document of Project Design Document (PDD) Note: 7 month-Dry Season , volcanic slope with lots of rock outcrop,
Here has history of plantings, but all failed.
5 6




Outlook of the proposed site

General Information

Western part of Indonesian Arc
Tropical seasonal forest zone
Annual precipitation: 400-1.400mm
Dry season: April to November
Population Density: ca.470p./km2

Lombok Island Mosaic of forest & non-forest

Protection F.
Conservation F.
Production F.

ooEm

Others

Typical non forest

1) Counterpart & Site selection I

Supporting Committee is formed.

In the Management Committee, two sub-committees, Advisory
committee and Management committee are formed.

‘ Advisory Committee ‘

Member: Chairman of Supporting Committee (Prof. Japanese Univ.),
Principal Researcher of Forest Research Institute of Indonesia, Research
Coordinator of FFPRI, Teachers of Mataram Univ. of Lombok Is. (Socio-
economy & Environment), Technical Advisor of JIFPRO

| Management Committee

Prof. of Waseda Univ., Head of Regional Forest Office of Lombok
State, Head of District Forest Office of East Lombok, Teachers of
Mataram Univ., Members of JIFPRO

2) Contact with DNA & local regulations

‘ Criteria of non-forest‘

Minimum crown coverage — 30%

Minimum acreage — 0.25ha

Minimum tree height — 5m

Indonesian regulations directly related to A/R CDM

1. Regulation of Minister of Forestry: Procedure for afforestation and
reforestation within the framework of CDM

2.Regulation of Minister of Environment: On the national committee of CDM

Important regulations of Indonesia:

Project Proposal and PDD are required prior to start the Project
from Regulation 1.

Criteria and indicators of socio-economic impacts and
environmental impacts are shown in Regulation 2.

3) Land eligibility of the site

Land conditions at the end of 1989 are being investigated as follows;
(1) aerial photos and/or satellite images, or

(2) official records on land use, or

(3) hearing of local people in PRA method

Note: PRA - Participatory Rural Appraisal- a method to collect
information from local people, objectively

Project area is being drawn under Indonesian criteria as mentioned
before by the Counterpart.

Original proposed boundary is now being changed.

Piping of irrigation water

Original boundary

4) Barrier evaluation for A/R CDM

Proposed area has following difficulties for forestation.

We will solve the difficulties by conducting A/R CDM as written in
the general regulation of A/R CDM.

Water deficiency — irrigation water transported by piping

Unsuitable planting technology — to develop new methods on
nursing of seedlings, planting, and watering which are adapted to
dry area.

Unsuitable fire control - to introduce new fire control systems

Financial difficulty — MPTS and Fruit trees for local people




5) Socio-economic impacts

Following items should be analyzed; local community, indigenous peoples,
land tenure, local employment, food production, cultural & religious sites,
access to fuel wood and other forest products.

Moreover, items connected with “leakage” should be determined.

Questionnaire for this analysis was compiled and members of
Advisory Committee is surveying.

Outline of Questionnaire

Members selected:

25 families involved in the project and 25 families not involved in the
project in the village, various officials, NGOs, teachers of University
and other stakeholders.

Items evaluated: Economic impacts, Family conditions, Income
conditions, Activities in the area, Opinion to the project, and others

6) Environmental impacts

Biodi ity & natural y should be lyzed

This analysis should include information on “hydrology”, “soil”, “risk of fires, pest and diseases”

Check lists for this analysis was compiled and members of Advisory
Committee is surveying.

Outline of Check list

Present conditions and supposed impacts are analyzed as following
items;

1. Detail of geographical position of the proposed site, 2. Present
environmental conditions — geology, soil, climate, ecosystems,
endangered & rare fauna & flora, 3. Environmental impacts by the
forestation — impacts to items described in 2., 4. Wild fire & pest control,
5. Invasive plants

7) Evaluation of carbon removal by plantation

Carbon pools

Above ground & below ground of planted trees is selected.

Soil: as soil surface are eroded by devastation for long period, soil
carbon will be sequestered or equivalent after planting trees.

Litter and dead trees would not be existed or negligible in the first
commitment period because planted trees are very small.

Trees selected

Fruit trees: Anacardium occidentale & Tamarindus indica

Timber trees & MPTS: Paraserianthes falcataria, Gmelina arborea,
Azadirachta indica, Samanea saman, Spondias pinnata

Growth rate & annual carbon sequestration rate of these trees are being
evaluated by members of Advisory Committee.

Soil Conditions

Lots of rocks contained

Eroded materials are imbedded

A simulation documents of
Project Proposal and PDD

Project Proposal ‘

The project proposal is requested by Indonesian Government for A/R
CDM.

Contents: 1. General information, 2. Work plan, 3. Investment plan, 4.
Estimated benefit from environmental aspect, 5. Estimated benefit
from social and economy aspect, 6. Possible leakage and its
mitigation

This document will be compiled by members of Advisory Committee.

Project Design Document (PDD)\

This document is same document as PDD to be presented to UNFCCC.

The simulation document will be compiled by Committee Members.
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China - Guanxi (AR-AMO0001)

Clasificacién de la metodologia Reforestacion en tierras degradadas

Proyecto C1 C2 C3 B1 B2 A ?
12 Belize - Mountain Pine Ridge B ° Aplicabilidad: * Escenario del proyecto
8 13 |Uruguay - treinta y tres 3 — Forestacion y reforestacion — Plantaciones forestales
© 14 India - Agroforestry 2 — Tierras abandonadas y

* Emisiones del proyecto:

Ko 15 Uganda - Kikonda Forest Reserve o degradadas _ _ Combustibles

-g 16 Paraguay - Rio Aquidaban -g — Pueden existir algunos arboles _ Fertilizacién

¥ 17 Ecuador - Chocé Manabi d - Reservorios de carbono: — Quema de biomasa
= 18 Uruguay - Eucalyptus e — Biomasa arriba del suelo . Fucas:

2 19 India - Agroforestry 2 — Biomasa abajo del suelo B % on.lbusti s

m 20 Ghana - Rubber outgrowing m * Linea base:

= 21 Peru - Selva Central - — Enfoque 22(a)

F 22 Madagascar - Woodchips F — Tierras quedan abandonadas y

s Colombia - Commercial s dezrintes

El proceso metodologico se acelero afio,
pero la “tasa de mortalidad”™ sigue alta

Moldova (AR-AMO0002)

Restauracion de tierras degradadas

_ m Not yet review ed (?) B ° Aplicabilidad: * Escenario del proyecto
B = — Forestacion y reforestacion — Plantaciones forestales
0 - ? o .

_o B Resubmitted (C/?) —o = dTéegrr-r;;aaél;e;ndonadas y « Emisiones del proyecto:
el B Rejected (C) 5 — Pueden existir algunos arboles B Con}l?ustlyles

£ £ _ — Fertilizacion

S O In progress (B) * Reservorios de carbono: — Quema de biomasa

= e — Todos

2 @ PrelimRec.(A-B) 2 , * Fugas:

* Linea base: — Combustibles
m @ Approved (A) m — Enfoque 22(a) ]
o p— — Tierras quedan abandonadasy ~ * Permite el uso del
I- | l- degradadas modelo y software
s 22-Feb-06  31-May-06  23-Jun-06  30-Aug-06 s — Pueden existir actividades AR COqFix para
(16 proyectos) (20 proyectos) (20 proyectos) (22 proyectos) estimaciones ex ante.
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2. Carbon gain-loss (Default)ix ERENELEL=E

@: /1A TRAOEFHIEME (A DM) hSHEE
CO,BIRE (t/ha-yr) = A DM X CF x 44/12
A DMAHE EERNAA TR DH DB
2RCO,BILE (t/ha-yr) =31 EECO,BRINE % (1+R)
R:#TABLLE
Bifii3kg or ton/ha*yr . --/treeyr, --/project*yr

HEMARIZ &S RRINE DB EREAZHNFLY
# & FERRFRINE (ton/ha-yr) REDOEIE (%)
Eucalyptus globulus 8.6-16.3 15.8
Eucalyptus grandis 79 —84 17.9
Acacia mangium 78 —14.4 15.3
Cassia siemea 8.6 —13.5 325
Swietenia macrophylla 3.1 — 6.5 33.2
Techtona  grandis 19 —-21 22.8
Ci= =(ACg; it~ AC;; i) (tCO, for t year) 7

@ EEREE (CAl:m¥ha yr Jor EFXHYHERMAD IS
CO, ,¢=CAIxD(ton/m?) X CF x 44/12 X BEF
CO, total =CO, ,o*x (1+R) R: HTFERLLER
(Acacia mangium Hhfizer)

Wi KB THEE TMRREE  HOMIR T gaen  FEER
-3 A ha m cm m3./ha m3 /ha-y m3./ha+y
1 2702 3.82 378 11.69 11.69 11.69
2 1639 7.34 6.93 3455 17.28 22.86
3 1264 10.24 9.50 60.31 20.10 25.76
4 1426 12.64 11.75 86.85 21.71 26.54
5 932 14.62 1375 112.88 2258 26.03
6 843 16.27 15.53 137.60 2293 24.72
7 779 17.63 17.11 160.53 2293 22.93
8 730 18.76 18.50 181.40 22.68 20.87
9 693 19.70 19.72 200.11 2223 1871
10 664 20.48 20.77 216.68 21.67 16.57

Biocarbon fundDPINFADETE L —FTEEZTI,

BFDES—~DF

1) : World Bank Biocarbon Fund; LULUCF Sequestration Input.

Excel sheetTHD CEE TEf)
OGrowth data
ANER | FERAETFIV(EU/R) . BB NI TR/MIE
2, DefaultfE WD, BEF, CF, R,
3, m3/hay, tCO, or C/ha-y
SHEMER XA (COyhary, tC/hay, ZtC/ha
OPlanting plan

EXRANTOCIMABICANT, EROEZ L. BEED
tCO,ENEtEIND,
O R—ZSAVIRILE. B, V—r—ORE R E

2):CATIE; CO2Fix V3.1 byM.J. Schelhaasfth (2004)

3: Stock changei%

ENEERBOELROHTE
HEBRTHEBELTHTETH-DIT. TOHD
Mﬁ_@i Eiﬁ AR ZELEBREOBFRIOHE

0 V or DW

MDD, H, o DHEFE

EZEMOEKRFAE (BROEE: 30~50KHEE)

(A) - #8xt B =X (allometric equation) D F| A
5l pMs=a(D?)® | DMs=a(D2H)® . DMs=-exp {a+bln(D*H)}

(B) : ##EXDFA

5l: V=aDtHe
28172 E T )L T, biomass module, soil module, products logV=a+b(1/A)+c(S/A).  A: age, S: site index
module, bioenergy module, financial module, carbon accounting
moduleﬁ5ﬁ§§$ﬂ6 o 9 A Cl_].t:(cij:Q - Ci]_tl)/TQ-tl (tCOZ fora year) 10
\ : DF N
l\‘fﬂ'?XE#E!ﬁ“ (A) : Allometry =X @ F| FH NAATRAEBRTESEH2  (B) :HEXHE
7,\7]10‘/77D/4‘1':_L\ 13D£2EEE F’l;tz:re a: IIJI:AOSMZ P S VNEEY T
cm m cm’ [om’m kg %ﬁo)ﬁgli Ho c[r)n : :’E iﬁo)g'l'g'i
1 |15.1 [ 19.3 | 2280 | 4400.6] 84871 3 % 3 S
2 |16.2 [ 20.3 | 262.4 | 5327.5] 100.52 RETRETD ; :: ; ;g-g g-;;; RETEMBT S
3 18.3 | 21.5 | 334.9 | 7200.1] 131.25 3 18.3 21 :5 0:266
4 [19.4 [ 22.7 | 376.4 | 85434] 15272 . 104 225 rETE
5 |21.5 [ 18.2 | 4623 8413] 150.65 5 21.5 18.2 0.292 . P
- -1 - - . N . T . . CO,j-CO,i=ACO,p
T5 (150 189 | 7250 | 4z078] oises| HIAE 7O EFE: 100m? is 150 187 [ o.ie3 jﬂ#gﬂ%O)%:"&W52
Avr.| 186 21.0 DMs: B R/NN(AT R Avr. 18.6 21.0
Total 1473.1 Total 2.67
Allometry: | DMs=0.0504 * (D? * H)°#%%5 (ke/&) Plot Area: 100m2
Total DMs 1473.1 X 10000m?/100m?=147310kg/ha HRAEEL: V=aD'H" [(m3)

DMa= 147.31ton/ha

EROERTHEREBTROLEMSEHN
Pl FEp A EERD20% DF 3t EERE x (1+0.2)
DMt=147.31x1.2=176.77ton/ha

CO,stock=176.8 X 0.5 (CF) x 44/12=324.1ton/ha
2R NCO, BN EMN SHARRINE (ACO )li%ﬁﬂﬂ'éﬁﬁlﬂms(CER)

2=0.00007 b=1.6975 c¢=1.0782
hadh=Y#H:2.67 X 10000/100=267m3/ha

HDOEHE:0.51 (ton/m3)
had =Y DO ER:267x0.51=136.17ton/ha

BEF: s Lig i/l =1.12

LS M TFHLE=1.2
hadh-Y2AKER:136.17%1.12%1.2=183.01ton/ha

CO,2=183.0 X CF X 44/12=335 5ton/ha, CO,E X Ef& =project£§(goz>




HREE, B, AERXLEDAF g 188

[ Al

- Z D ihisg - FEFED B EED R A

‘EDZEEE, KETIEBAFHOUIEREOE

-FEBIENZVEE: RUCRE, S, EEIEER

- EFRE751E (GPG)
EAEUS X, HHEEBRET S
FRRAIZH=>TlXConservativeZz AN T3

* ERMSIREE: CF=0.5 C—CO0,=44/12

* MEE BOKRMEE, GPGE

* M T EREE  XC#K, GPG%&

* BEF: Xk, GPG&

* MHE-INERGE E, CEIERSE, GPGR

* Allometriczt : 3X#k, GPGER

REEDOBERIZLSEL

(o) | 4

=

L —— E
2 [ — B
SFees — & : @
> 50-3 A .
E‘g‘” T a8
£l 5
00 Lowme® B _
-
o) ,,M L i E 5
g 3hes —|a T <=
= -g E r3 - n
hxd s =
A gae | Jaat i 3
nﬂ;ﬁﬂo.a }!f—a— — ¢ [
02 3 I
i} 0w pudd 1} A0 1} 10 0 i} 4@

Ao {em] dbh {zmk

V, D, BEF, Root/Shoot&MimEZE DR (4. mangium)
(Miyakuni, Kiyono et.al 2005)
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4. GHGOHHEDHTE

HEHR AR o

LE#¥ CO, N,O CHy  COMAM FMRTES
HE¥BER CO, N,O CHy  CO)lE/IARRBMABELTHEFH

AR N,0 NLOLUSMFEIRTED
GHG =1t B ¥ + 3 + IRE + ZF D4t
KANMEFR

COME DN, OREB=RFFEKRE X (N/CE) x0.007 X 44/28 X310
COEDCH, RAEB=RFPLKE X 0.012%16/12x21
IPCCHRE R £ HE:N,0=0.007, CH;=0.012
CO,IZxt 9 2RI L N,0=310, CH =21
HEMIRBEN S D CO,=PeEIHEME N 5COHEE (W X CF X 44/12)

GHGOHHEBOHE
GHG =1L B#H + B+ B +Z D fth

EaBHEISDEHE

diesel & U'gasolineD ;A& £ (I/yr) LEN LD HEH R EK

(EF :kgCO2/N) M5t ET 3,

EFIXIPCCguideline  (5%&DEF:733.8¢/l GEF:615.6g/1)

EFREHEISOHH (COBE)
N,ODHHEWn=[EREHNE x (1 —1EFFEmn) + HHIEHNE
x (1 —$EFFon) ) x N,OHEH R %K
CO,#EN,0% =Wn X 44/28 X 310
BEH R (EF) : EEZERED1.25% (GPG)
BRE sn(GRBEF) =01, on(HHAF) =02 (IPCC guideleine)

Z0fth
RHEENEBHR O, AN SONODHR. BASDCH,DFEEF

16

Actual Net C Removals =Carbon removals by sink—GHG emission
REMBRRBIRE=20VDRFRINE—GHGHEE

5. R—=RSA42CO,RINEDHE
BaselineM K 88

1) Eth—F i S EH EERMEST

2) ftth— FAih  IRKAEE (Band/orfEKR) 12XD

3) Bt —FRM i CHARE L EIZENFEN
REAFE

4)EEH—FMH: (FLAEBNERDNDS

R—=RSAVDIREIZE DR T PHTEEDRE

1:R=RSAULFYAIZEDVTHEH DL ITHE
ADRBESIT: BER AR, Rith, R E

2:REMEFE0, EMEIRRRNOELET
BEEEOELTEL, (BEWEHITEH#TE)
LML, #FEZARETHRESNDDT,
LB EFEECOHHELLTHNEEITHLS.

3 ARKEYTIE: NAATRD BB RIERE.
BREBELGEDTAINDE,
RIRE=/\AFIRAEME=REZE—HEEtn




N—AFAVRUVTEEE

NAFATRBITE %
X
B
55
® ha
% l Plotm 5

ERGLAN (C— &R &sampling— SR DL EBEEHE
S .

R S>HBAR—SEEFE->HMINLEE—>LEE x@EE
=/\{A<TARE ton ha 19

Baseline vegetation Plot for measurement

20

Litter collection after plant cutting Collection of plant roots

R—RSAU(F Y RBFR DR E

BBGL L4FE |HBAR | ABO%E | pry | 2LREER
(kg) HEER | RES (kg/plot)
REB FM FMgmple DM, DMwp
= DMilc
(BEGDRAEEREDT5) DMr
EE DMt

2y IEEE-FMXDF

Total plant dry weight per plot (DMtp)=DMwp+DMlc+DMr (kg/plot)

PlotDE A Im2DFF

haZif=U® DMtp X 10,000/plot area (Im2) .".

hasf=Y® DMIt X 10,000/1
CALDIEYNRERBERFERICERT S8
HEETABMIATIECF=0.5. FBEF TIHCF=0372/AL V%,

D/F= DM e/ FMample

10, 000 * DMtp kg/ha

21

BEEXR+ERKESHEEDRZ=RIEH
EIRYNF ST A RBERGE

EES

AVRRL T TOEH &EF2005
3 40 .
y / E %
2 *
15 =2 * z n / /
1= ~ 110 *
05 —* i /
0 ‘ | ‘ ‘
L T A ! 2
B (A) WS ()

H=0.7709"In(A)+1.649 C=1.592-¢!1275H

22

Y=lr—CDHETE (CO,eTHEE) i
-TOCTHMERNCE B EMERE OB EE
ERAANDANOEBHOBE
* HOREDHHI—
HEShAREMBINE D2%LL EDBEEEHE,
2% TFTHNIEY—r—SHL,
* BRANORENBE . BHAEZ IS FHET 5,
F DI FFHREIR - AR REMEOOEY 5L

INREBERIE AR TIE.
FEEOKREN) = —D LR,
FHEIREEE. REEIBRB AN LEEL.
(HBENDOB Eo1EH: 40,588 /ha, B Hb: 4158 /ha)
Thioht BEHCO,RINED
10% U TR FOLREY
10-50% D BF : RINE D 15% L RAd
50% U ECIXERIEAEBITRATEGND

23

ERI TR DA BHMGHGIRINE

(Ex-ante Net anthropogenic GHG removals)

E/FH: COante=CO,p—CO,e —CO2bs —LK
=M ARCO,RINE —CO2BEGHGHIHH E —
R—RFLUCO,RINE—CO,BE)—7—C &

DT SRATHNISEMELHD,

—100—




6. #NAK,UF—, TERR@E)

1) #NILK: FovrAOA, DBH, & H
MBEONAATIDS D EEITFAERARD A
HAMBTHLIH MBEELAET S
WMEE BERELZISIRS T

BYUZADED Lh ThoBIERM FERE
BRAMPOMBLEREENSTEZHE L
2) BIR: TAvbRORH. ER(LET) . RSOBIE
MIE. NMATROHEEEIET) ERL

AR-AM0002D) /5355508
BAROFH. HEHE
Harmon & Sexton (1996)

BhR. BROREEXR

TE.YA—LGEDRIETOYE

TE&, JA—ZsinkIZMA 0¥
@ plotAIZ1 ~4m*FE E Dsub-plot F % E
@ Va—INERLS YT (Im2As) %
3, 4{E/plotZ 8 plotl ZELE
CF=0.37 for litter

AR BhKR

BRI, MERAEY
et
T KBS
s BTy,
AMO002:30cm

26

JR—=S5v T 4{&8/10 X 5m

TEHLTYDT

A& /plot
T 15~20F8E
TIERR KBHOEEEESRNESIC
MAE%MLAATLIEEERT S
IR
5: AB,CEBXRERIIHRE(50cmET)

TIEREIRARS(RTULAR)

p
100cc F7=I& 400cc
TERESERVUEHEBEEZRDD
BHEXBAHEE X LIEDOSH tC/ha

RICLIEE DR —Hith THE10mD M EEDplotfEl D
REEDIESDE:37~NtC/ha (AKX TTOH)

g -

27

7. Ewco,pREEHOHOEZRY Y ik

BEEOFMERICMA T, MR, IR BERGEDHZRIZE,
ZTREROCO,BIVHHHBEEHTELENENE - RE

HEHROMB N\AATRABDOEILDREFIR

1)
2)
3)
4)
5)
6)
7)

ooy EERS Al (BRI 5

RERE R [E5DE"REEM D= H D FRBEERE
FE& T8 DR TE &R FE 53 7 b B D 1 K

B2 MR E D DIRE
KAREBDT T LS FERE

REBADETER (\FA—5—)DAIE
CO,IRIREDH H

28

1) FadzHrrihEEES B (FEE1E)

RREBICEEIDIRFICELIRSY
1 WMERR. . GiIMEE (RIA). B8 Higs
Bl HhFg e HBELE (HhiH5)
Tith A, B MDA:05, @B:07+08
{E R} A, C  DA:05 @C:06

2) BRANOTFHRAEERE
FETOYE:200~500m> IBEFAIEE
BEAPAE (B A%, DBH, HELSHE)
WA RE (FTEESInkEL=-F4m? 2 E) R, 4 S, B8
TIERE (L IEEHESInkEE T Oy R) - AR FRE ERHER
TIERE, HERABTIRELEATO—RELLD?

3) BERORTELREES MR DERL
BIERER, HBOKRNDKY, BEILEOBSE, &6HY
P& 18 537 B D 1E A
Baseline E=42) VI DN BELEIE, ThEMR 5,

29

4) BENRAEOIORE (Sample size)

HETRIITRTE, tDIEFERRE95%, HFRBE: FHED +10%

n=(VE) * {ZW, *s, %y C,} x [ZW, %5,/ C}=-(1)

2 (EFERE (0 EISFE (=1HV5iFE T)
n: Zplot
W, (N, =% FSBETE pot@i&) ~ =N,
Sy BREBOZERE
C,: &BERE DplotAIE E M
E:FRRE (FHEDE10%)
BIEE Dplot# n,: =
nx {(W, %S,/ C/( ZW, %5,/ C)-(2)

LEERIZANO0O1 A A RICIRAD K.
hEIRZESSCIZEEAD K (Winrock) [(TDWTEZZITD
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TOyrREDEX

5) KABEMDOT Y LEE o @ & o
plot E#& (100)~200~500~(1000) m? it : DB RRC o 0 0
ERBICRIENS S LRE MER
@ AERR e 0 o
BRELSHDZ 2 .
) ) O sssigs @ © o )
6) REHMHADBER (N\FA—4—)DBEIE BRENBO< %
AR A, WEERE, #EWELD) 0 o o ® 0
WhAR, FEZsink|ZNZf=F o o
#hAK: DBH.H.ZERYLTIL (OO I ) Q@ 0 0 O
BA: plotMOTRER, K BERAYVIIL Square plot
TE: S WE EES Q%o 00 00 g O
VA—FEAREICER, ERESRE
(RS BELLE(GPG=F32.1)) Q00 o 00 @ @ O
) @000 0 0000
MESEZEORIELE Do Mo . -
’ e T TR BT |ASL_‘70m3 AIEEF RO B
Siope: 2-3  Topography: valley side
Soi: __Yellow. _Deco I —
Tras Spocies? Mahogar TGrowth condition: good
Plot area; 24mx20m (4 linex10 tree) __Spacing: 6mx2m
Tree No.|Tape No [DBH(cm) [Height(em] SVBM— Stem volume or Biomass
Y T —
3 213 1.85 21;‘
A 214l 27y 355] 1 tree 2 stems
BT YT 360
S I I, .
s 218 5.76] 479) HEEARDRFE
7 B EEITBATHEIC
;4 z‘44l ;.57 590 i L:T:jj-;ftﬁﬂu
g: g:%I — = Dead [5] L—Gﬁé o
—37| 247 349 320
38| 248 45] 36_5|
7 S — _Jpead
Sum = 12375 Hmz‘gxclude damaged
Ave. 354 319
Stdv. 1.38 80.1]
Survrate 0875

33

EROCO,BZINENEH

« BB D AllometryX . MEXZFIALT, B
BO—EHEON\(ATRIEMEFZEHL, &
RDCO,RIREITHET S (ACO,),

- TOP DN ARICO,RINE
=ACp —ACre —ACbs—ALK
=tCER or ICER

*tCERRUICERDARHEHR IR FERF T EFIEE
2B &L=,

35

8. EMARNAFTADREE

1) A EplotDELE

2)EHn)DWEER (DBH) (BFZ#iE (H)) #RIE
3)DBHOHEE S HRE/ESD

1 EFRBDIN~KDFHABARES~6ARES

5) M ARDLE -4, FE. RICHI-EEZAE
6) sampling—FZ1E—8EE (/N 14T R)
7)allometry=X %1€ %
8)haBif-UD/NAFTREEZKRDD
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Biomass measurement of trees
planted

1) Setting of sample plot to decide tree size distribution
2)DBH and if necessary H in all trees in the plot

3) Frequency distribution of DBH

4)Select 5~6 sample trees from different tree size class

6 sample trees
from | DBH class

Numbers

20-22 22-24 24-26 26-28 28-30 30-32 >32 37
DBH classes

HMARNAFTZADAIEE(2)

EEAE
53

535

BV TR R-RRES 3

Separation of stem logs, branches, leaves Sampling of parts for drying

Weighing fresh weight of stem

Weighing fresh weight of sampled’leaves

Root biomass measurement (1)
/ Digging tree root
+  using man power winch |

e

Lifting the root by machine 40

RAZR D TSN I=Fr D E &

PYOBEFREZOROEEOHEFRMNSHTE

¥ = 005814 . y

R =09701

AR

F.Wikg)
\

R

41

Calculation Dry
factor Dry W factor X FW

Tree No 1DBH: 10_H: 5

Parts FW FW, DWs [pws/FWs] pw=]
E‘i’" - T TftslEsample

rancl
S_branch FW: £%, DW: &8
Leaf
Root. AN
Total Total DW1
Tree No 2 DBH: 15 H. 8 o

Parts EW FWs pws Tows/Fws] pw Estimation of root DW
Stem
L branch
S_branch
Leaf
Root. Root bw—{ *(Root DW/AG DW) = root/shoot ratio
Total [Total DW2
Tree No 3 DBH: 20 H: 12

Parts W FWs DWs [DWs/FWs[ DW
Stem
L. branch n of root DW
S_branch
Leaf
Root il
Total [Total DW3

HEARBIROELIANEE. ZEGE DRERG
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INAATRT7AAN)—KXDERK

AEAOLEHELMSERD2F (D) PDHOBFEE
ER BT STIES (FE),
AllometryBi & : #H R D &AL IZ(EDW, =a * (DW,)®
. logdbw,=a+b*logdbw, DW,[EMIEZHTEHLL
Y X
Y=a+bXDEHFBFRAKYIDODT,
COREIRERNSHZMabERET B,

: HBITEHI

Stem dryweight v=RzO£203l:;91 TER &=
1000 5 9
10 20
g /j 15 70
2 w0 — 18 100
. 20 150
100 1000 D?H(cm?.m) 10000 43

Ehy

HiEmEROBE:
IEFEYE, {R5FAY (Underestimate), [ AT, fEE TR

;-‘

£ e izl
WIB%-{-F2LTPAEO8] © MIE2NExA, RALLAHNS
TanN@sL{Eak (Fangysg]

CREHYNESITETNELE

WB*  T-FR0PRROR)  MRAORES

4
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06 £ JIFPRO-CDM #HE
[CO2 WX & DHEE |
BIHCE R 2

IREE T ARIREDFHEEE (MS-Excel 7 FFH)

A ey MROREFIE

Pl P 72 oW o0 N Ak 5000ha O FAEFHAE DR R, £ 1 ORE LG58,

Step 1 : {HEFEFE 7 7 A /L (Excel) @, sheetl : 7 v v MEAEBHL,

Step2 : X1 ZFHL TREEL—DODEME L THoToLE (1) &, 32DMBEIZHITTE (2)
LEo7Tmy MIERET 5,

X1

/
(ZNp *sp)?
Wl

(N? % E?
_NHED) (N} * s2)
£ h=1

Hi i : T. Pearson, S. Walker, S. Brown (2005) Sourcebook for Land Use, Land-Use Change and

Forestry Project. Biocarbon fund and Winroock

B. CO2 EMEBDHEE
B-1. A F = 2AMEMEERZFAT 5 5E
Step 1: H{EEEK T 7 /L (Excel) OmAFRE (1) — FEBL,
Step 2: P ofET — 2 Z#MEH LT, LFOFIRTHET 2,
Step 3: #l D TRt ERE HWT, FHEROH B AL A~ 2 (AGB) #5H5H T 2,
X2: AGB (tondw/A) =akD)P =+ « « « « - -« (2)
D: DBHCEAZ cm) H: (HAZ m)
a=0.0417, b=2.6576
X 2 O : Waterloo, M.J. (1995) Water and nutrient dynamics of Pinus caribaea
plantation forests on former grassland soils in Southwest Viti Levu, Fiji.
Ph-D thesis, Virijie University, Netherland. 478pp.
‘D OFER : 1AH  “=0417 % B4r26576"  (PHARTILEIEE)
W 2AKBLLFIX copy & —A FEFIH LT —&KICEHET S,
Step 4: D27 |12 D4~D26 O&EF = HliET 2 v MO AGB (kg dw/m2 plot)
Step 5: ~7 Z—/L47=0 D AGB DFHE  LITF 27{7ICEE
-a AGB perplot X 10,000(m?)/~7 7 v hHifE(400m2) = AGB (kg dm/ha)
7oy NEIZFE2ICHY, A =[D27% 10000/400
‘b EXOHNZ kg 75 ton I8 #: : AGB (t dm/ha) = AGB(kg dm/ha) * 1/1,000
Step 6: BARDAA A~ A& (TB) OHE /A L R) #FHT5
- TB (t dm/ha) = AGB(t dm/ha) X (1 +R)
R = 0.25 (IPCC for tropical pine)
Step 70 A A~ A& HRFERE (carbon stock:CS) ZHEET 5
CS (t C/ha) =TB X CF CF = Carbon fraction of dry biomass = 0.5
Step 8: Carbon stock 7>5 COz stock ~D 2 i
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06 4£JZ JIFPRO-CDM #HE
[CO2 WL D HETE |
BIREE L 2
+ COg stocks (ton/ha) = CS (ton/ha) X 44/12
44/12 = CO2 iy - &/IRFHy T &

B-2. #MEXEZFAT 55
Step 1: HERFXO@AMAE (2) >— FZBAL,
Step 2: fifl E I FRetExtpE A2 HWT, BHEROH A A 4~ (AGB) #EHET 5,
X (2) SV=ax(DBH2xH)»
SV: stem volume (m3/4), D: DBH (cm), H: #& (m)
A =0.000085 b =0.899
FHER Rt —qth (1989) FAMIHEM & ~ Y RO BRMHT, BVHFRESEH 65 : 6579
(74 VBT v~y OMER)
- D#foFER : 1AH  “=0.000085 * (B4r2%[C4)10.899”  (BHATFITFIERE)
W 2ARKBLUFIE copy & X—A FEFIH L T—XUTEHET D,
Step 3: D27 |12 D4~D26 A dF = WET 7 v NNORMFE (SVp (m3/m2  plot))
Step 4: ~7 Z—/L Y720 OMEEDFHHE LLF 27472469,
+ SVp (m3/plot) X 10,000(m2)/ SA(400m2) = SV (m3 / ha)
SA: lE 7 v v MEEIEE 2 OmEEA00m2) Z 5,
Step 5: MEMNOHME (A A~ R) ~DEH
+ SV(m3perha) X D X BEF=AGB (t dm/ha)
D: JEAMEE =0.51 (t/m3) IPCC default value for tropical pine
BEF: A 4~ 2 yLiEfR¥ = 1.2 (kg/kg)  [Al L IPCC default value
BEF |3 H &2 2t A A~ 2 (AGB) ~OZEHREK
Step 6: Hi i/ Bk (R) ZHW T, AGB 2L 2R A A~ A2 (TB) OHEE
- TB=AGB X (1+R) R =0.25 (IPCC default value for tropical pine)
Step 7: C KO} CO2 ~D A4
BNA F~ A (tdm/ha) NHRFEERE (CS) KU CO:EfELHEET D
-a CS(tC/ha)=TB X CF CF = Carbon fraction of dry biomass = 0.5
Carbon stock 7> 5 CO2 E~DZEHR
b COz2 stocks (ton/ha) = CS (t COz2/ha) X 44/12
44/12 = CO2 4y F B/ 5 T8

PLEB-1, B2FIZLY, HAMERFR (tF) 1B T~ Z—1%7-20 O CO: EEENKRE
%, WOKER (tH 4F) OB EOEN, TO#E @ 4) © CO,WINE (CO,removals) &
25, 0D tFEE TOFEY T Y ORI ETX CO,stock/ t FETHIHTE 5,

CO:z INE (removals) L& WD CO £ & T, FHIHEETIX 1 T L DA A~ A0
OB EFENLHEET 5,

W HEEIC BT A 72> — /L Biocarbon fund @ PIN H OGRS — M2 X B HEEZBEI
T 5,

C. Biocarbon fund ® PIN {EpkH CO2 EREEHE T — b
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06 4 JIFPRO-CDM #fH&
[CO2 WL DHEE |
HIREERE 2
Step 1: Biocarbon sheet % [ <
Step 2: [A]_E? Growth data sheet % B <
M — FDOATIEPT 1~4 1380 (% TR HALE)
5 @ Default value D2, 8 DFE (= A > Mil) IZFEA L TdH 5B default iz A9
% (I iﬁf{ﬁ@fﬁi)i‘]\ofb\é)
ZE gl % & BEEITLL T Od
Wood density = 0.43,
Biomass expansion factor =1.34
Below above ground = 0.15 DL FSEBREEM(2005) FA~ BT O/BMEE IC L D31
A~ 2N, BuibkdE N.S. 62:58-64 LV EHE
Carbon content: IPCC =0.5,
CO2/C:TPCC = 3.67,
Step 31 2D 7 7 A N AE—KRFITHR/IME L TiE <,
Step 4: HEJFFE file DIFETHEE L — M2 BHL
Step 5: 7 H T v XU LN TEROEFERE (CAD @ 1~25 FDfE% copy T 5.
Step 6: {#HEJFRFK % L. Biocarbon 7 7 A /LEFHOBIL,
Step 7: 7 @ Enter your data #iZ copy L7z CAI Z/5 0 {175,
AT, HEMIC 25 4D COz (t/ha - y). C(t/ha -y)., Clt/ha)3itiE i,
FERHIT, HAFEDO C OEFEE LR ERRENPERIND,
Step 8: &KIZ Plantlng plan @ sheet % <
Step 9: HHAKREIE], R Z & OREMFFAEZ Planting OHICAIL D,
7= & 21352006 12 100 (ha) Z A5 & HAEDOWI SRR OWIN &SGR S5,
KIZ 2007 212 100 (ha) ZVivd &, ZauiMbo e &REHHER SN D,
PLET, #BUFEORMARIZE D CO: DEFEE LR EN DML, ZNHND, TOFITFEYT
HRX—=ZAT A CRINE, GHG i &, UV —>r—T %222 LTI, TEANBIIH CO2 W &3 HE
ETEXL(FeoX), Zoit&EH (FE/EEPDD L V) ZR_— I8P L7,

tCER X' ICER DFHEX (EB22 Annex15iZ25H 1Y)
tCER(£m=Cp(tw)-Ca(tw)- ZE()- T Le()-(Le(tw-LeB(tw) 21X 00D tvET
1CER(tW=[Cp(¢v)-Cp(¢v-B)]-[Cr(¢v)-Cr((¢v-B]- SE()- = Le(d)-
[(Lp_B(¢%)-Lp_B(¢v-E8) - (Lp_ps(tv)-Lp_p(tv-5))]

ZZT
FRFER tv 123817 S5 tCER OV ICER (t CO2)
Co(tw =HGERF tv IZBIT 5 CO: MR, CBhv) =[REX—ZXT7 1 CO2 EMEE (t CO2)
E(d =7vv=s MNEBOFEHO GHG k& (t COze) .
Le(d =V—r—v R CcoEMOPEH GHG (t COz)
Ly 8(¢v) =V —4— : Baseline 7 U A THEE L 7= tv FFOEE R IN—4~D CO2 & (t CO2)
Lpo(tw =V—F—v:7av=7 MERZED tv FEOEERN—4~D COz & (t CO2)
tv =R k= 2 [ ORGER OFEL

[2%£] CRUCO2 DEEHF] (N A/RCDM Y2 ¥ =2 b PDD X Y —EHEY)
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06 4 JIFPRO-CDM #HE
[CO2 WX & DHEE |

BIHCE L 2
7% 1 Estimation of baseline net GHG removals by sinks
Baseline carbon stocks (t C) Baseline net GHG removals by sinks (t CO2/yr)

Year AGB** BGB**  Total AGB BGB Total

2006 204 50 254 0 0 0

2007 274 68 342 258 64 322*

2008 345 85 429 258 64 322

2036 2315 571 2886 258 64 322

*:342-254 = 88. 88 x 44/12 = 322.
Thebb, EEE (stock) 22HWINE (removal) ~ KOC 76 CO2 ~DZEHH
**: AGB: above-ground biomass, BGB: below-ground biomass (AGB/BGB = 0.248)

# 2 Estimation of actual net GHG removals by sink*2a

Year Carbon stocks (t C) Actual net removals by sinks (t CO2/yr)
AGB BGB Total ABG BGB Total

2006*P 204 50 254 -747 -184 -931
2007 4 1 5 15 2 17
2008 37 7 43 120 22 142
2009 147 28 175 403 80 483
2036 41,339 10,361 51,700 9,904 2,656 12,560

*a: v A T AFPEHE A, 7T ANRRIRE BW T 5,
*h: F 1 @ baseline Dffi, 041X baseline DA T, FEAEITMEI NSO THH L 725,
FoMmoFEDTe Y =7  GHG HEHEIZ e Th 5,

#£3 Tuvxzl bO NSRRI EDOHE T

Year Baseline net Actual net Net anthropogenic
GHG removals GHG removals Leakage GHG removals
(t CO2elyr) (t CO2elyr) (t CO2elyr) (t CO2elyr)
A B C D E=C-B-D (emission=0)
2006 0 -931 0 -931
2007 322 17 0 -305
2008 322 142 0 -180
2009 322 483 0 162
2036 322 12,530 0 12,238
Total 9,660 188,635 0 178,984

(t CO2 for 30 years), & 184 & 25 FEHIZHIkH Y,
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http://cdm.unfcce.int/

COMDFEH{E=Divh

(2) FERDIRIR | m=
|
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WA ERmDIER -EBORE

@) RANEZESCERHHEICLSRE

(5) B EEMGDOE)=LHTAC /D EHLEE

HEMCDMA &L

O _hZETIC, 32D HikmDIEHHY
O KD EAH L EH5H
»>AR-AMO0001 Reforestation on degraded land (FF
E/LBEBARX., EB22(054F11 5)TREE.
EB24(064E5F ) T& T DHET)
»>AR-AM0002 Restoration of degraded lands

through afforestation / reforestation (EILEIS,
EB24Tx&:ZE)
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®EB24(5A8)
OEB25(7A8)
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> AR-AM0004 Reforestation or afforestation of
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A.EB26TCA&2)

»AR-AMO0005 Afforestation and reforestation
project activities implemented for industrial
and/or commercial uses(F 5 JL. EB28 T2
)




HEFACDM A L5
oL M ERSERH
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agricultural or pastoral use (2 7FJL. Ja—
/Cl, EB26(064E9 A ) CB#IE)

»>ARNMO0028 Afforestation or restoration on
degraded land for sustainable wood production
using remote sensing data to measure carbon
stock changes (¥A ANV EFS5K. EB28T
BHI5E)

—»gﬂgﬁﬁt%%ﬁﬁ%b“akﬂa)x, ARWG/EBTGHEI<

WEkeDMZTao ok

® & %K H(registration)DED (XX D144,
AR-AMO0001 Reforestation on degraded land
[2X5ED
> Facilitation Reforestation for Guangxi Watershed
Management in Pearl River Basin (FRE /5 E
BRBIREEE, KE11AE8K)
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® ARWG—EBT#&Et. A&/ S IL (BB CDM)
LOEELHY
(EB20) /(A< RADEHth ({1EES)
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((1R#E16

(EBZ3)E$‘I ENAARRADES ({1/EE18). BLY
FUAITH1 BB K5 (o BE19)

(EB24)BLYF1#A (1R E19)

(EB25) 5:%mietl FHi= ((TE#24)

(EB26) L ihiEt5 s BAF = DT (1 /mE18) . HE
BBI= & BN,00D MR HEH: (EB263R £/ 3550)

(EB28) Hi i %R EI<SHI->TDHMBH(FS 1>
(1E®E19)
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The ex ante net anthropogenic by sinks Additionality test: Investment analysis
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Additionality test : Barrier analysis Potential project boundary

Pilot Plantation at BRICKAVILLE
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2. Water quality/Other pollution
3. Biodiversity
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5. Waste management
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Key Points
Project Design Document
For CDM AR Project Activities

Xiaoquan ZHANG
Chinese Academy of Forestry

xiaoquan@caf.ac.cn

Feb 7th 2007, Tokyo

Project Cycle
Identification and Project Idea Notes
Baseline Survey

Specific project design

Baseline Methodology Applied

Monitoring Methodology Applied and
Monitoring Plan

Socio-Economic Benefits
Environmental Benefits
B Stakeholder’'s Comments

CDM project activity cycle

Identification ! . =
PIN I R [E_B&ECWW] Accreditation
PDD ; l@

= @
>
Verification/certification ‘EIOEi

Issuance | ==

Validation/registration |

Menitoring

o Land eligibility: Non forests since 1990
o Likely baseline scenario

o Additionality

o Baseline activities and potential leakage

o Potential environmental and social benefits and
risks

o Brief project design

o EX ante estimation of ERs
o Financial Analysis

o Project Idea Notes (PIN)
o Letter of Attention (LoA)

o Data for land eligibility: non forested
and not temporarily unstocked (EB22), EB
26 tools are more complex but subjected to
be modified.

v Land use/cover maps, aerial photos, and/or
satellite images close to 1990 and most recent
date before project start

v Participatory Rural Appraisal on the land
use/cover in 1989/1990

v Field survey on land use/cover before the start
of project

v" Land use/cover maps in 1999 and 1989

v Interviewing with local communities on land use/cover
history and on-site pictures




Baseline Survey
----Land Eligibility (3)

Baseline Survey
----Project Boundary (1)

o GPSing project boundary depending on
methodology applied
~ Spreadsheet for GPS of each corner of polygon
land
~ Map for project boundary on land cover/use
maps

Baseline Survey
----Project Boundary (2)

Spreadsheet for GPS of each corner of 52 polygon lands

Baseline Survey
----Project Boundary (3)

Maps for project
boundary in
Longxu, Xindi
and Dapo Towns
(1:250,000)

Baseline Survey
----Project Boundary

4

Maps for project
boundary in Satou
Town in Cangwu
County (1:250,000)

Baseline Survey
----Project Boundary

)

Maps for project
boundary in Longyan,
Minglun and Xunle
Town of Huanjiang
County (1:250,000)
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Baseline Survey
----Project Boundary (6)

Maps for project
boundary in Mulun,
Chuanshan and
Shangchao Township
of Huanjiang County
(1:250,000)

Baseline Survey
----Project Boundary (7)

Boundary (PDD),
validated to be eligible

When to GPS?

Not plantable due to
unforeseeable reasons

Boundary of actually planted area,
in-situ measured through GPS

Baseline Survey
---—-Present Environmental Conditions (1)

¢ Special attention to those for project lands,
including (Reference to data sources):

v Climate including climatic disasters (intensity and
frequency)

v Hydrology
v Soils including silt content

Baseline Survey
----Present Environmental Conditions (2)

30year Average Temp of Tengchong

30year Total Precipitation of Tengchong

1800
_ £ o AFN )
=3 —— R
v vegetation and ecosystems ol TVV\J VA 7 LV
1200
v rare or endangered species and their habitats * o0
800
v Other that helpful for assessing meth applicability SLELLE LS &S
Year
Baseline Survey Baseline Survey
----Land use and land tenures (1) ----Land use and land tenures (2)
Town- ~ Villages  Compart-  Area Current Land use history
lﬁ‘};;ﬁé ment (ha) land
H H 5 H 0. uses
¢ Historical and existing land uses, and Owh— Data Abandoned — Doforesed i 1958 Tolwed by llow
driving forces TCOS 120 e s
with a few grazing
. Pingdi TCO0103 12.3  cropland Deforested in 1958-1959,
foll d by belfc
o legal title to the land, current land tenure TOOI03 109 _sld lgg%gvl%%%ggg‘:ggg;;:ze
. . . 010: 5.8  croplan since S
o List related information for each Tietou  Donghua  TCO102 210 Abmndoned Deforesicd in 1958, followed
cropland by fallow cropland; maize
compartment (sub-compartment) TCO301 257 Abandoned of buckwheat in 19805, and
cropland %bandoned since then with a
ew grazing
TC0302 11.9  cropland Detorestedlljntwsxl glgg9 fﬂl{oxg:db;
Zhoujiapo  TCO101 154 cropland maize since 19805
Houqiao ~ Shangjie ~ TC0203 83.8  Barren land Detotrelslted in 19lsxd19ds9 fol&ued by
e R
B arren lang spom ic seasonal 1 ega grazing
Shujiang Forestry Farm ~ TC0201 ~ 29.0  Barren land Deforested in 1958-1959. kee
TC0202 834 Barren land abandoned barren Iahd sice then
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L e T R S =
Qushi  Pingdi Minzudui 27 20 87 Cropland Farmers e Baseline stratification
Dazuyuan 6.6 34 154 Cropland Farmers
Lichaiba 103 58 299 Cropland Farmers i ifi i
Sanjiachun 9.3 27 122 Cropland Farmers v Keﬁ faczlors ldentlﬂcat|0n
Daba Daijiazhai 72 42 204 Cropland Farmers .a.
. Fanjiazhai 4.8 32 156 Cropland Farmers v CO ect at.a' € g ! . .
Jitou  Pong o 42 36 156 gq§§§ffg"d§"d Farmers . Vegetation types including tree vs non tree;
Banpo 201 22 108 a%’ﬁ%"degnd Farmers - Soil type
.. . Cgo nd and Collectives - Landform
Guanjiazhai 42 10 50 aba o:éeéi
fopland” . Land use
Lijiazhai 13 10 60 %ﬁﬁ:ﬂ’?&cg" ollectives Soil .
Wangjiaying 38 15 90 ;ggg&sﬁgnd Collectives - ol erosion .
aopland  lectives . Other factors that influence carbon stock
Cunjiaying 47 15 75 3‘&%‘«‘; od * change
Gropland gnd Collectives 9
Yangjia 55 10 40 g,gﬁé%ﬁ“g
Yujiazhai 14 10 51 %ﬁﬁé‘%‘%‘é&"‘l Collectives
Croplan

» Preliminary stratification;

» Supplementary field surveys for final stratification

. Existing trees if any: species, age class, number of
trees, DBH or height;

. Non-tree vegetation: crown cover and mean height for
herbaceous vegetation and shrubs

. Site and soil factors: soil type, soil depth, slope gradient,
intensity of soil erosion, underground water level, and
sampling soils for soil organic matter determination;

. Human intervention: prescribed burning, logging,
grazing, fuelwood collecting, medicine collection and
others

« Project Stratification
» Stand models

» Management plan including time frame
. Planting
. Fertilization
. Thinning
. Harvesting
. Coppicing or replanting
. Etc.

e Species and varieties selected

» How species/varieties have been selected
. Climate
. Soil and site condition
. Growth rate
. Economic value
. Preference of local communities and entities (by
interview)
» Preferable native
. No invasive. If alien species will be used,
demonstrate their no invasive feature

o Technical Standards Complied

+ State Technical Regulations for
Afforesation/Reforestation: GB/T 15776-1995;

. State Technical Regulations for Establishing Eironmental
Service Forests: GB/T 18337.1-2001, GB/T 18337.2-2001,
GB/T 18337.3-2001;

» State Technical Regulations for Designing of
Afforesation/Reforestation: LY/T 1607-2003;

+ State Technical Regulations for Forest Management:
GB/T 15781-1995;

» Standards for Seedling Qualification: GB 6000-1999;

v '{Sghnical Standard for Seedling Breading: GB/T 6001-

+ Technical Standard for Container Seedling Breeding:
LY1000-1991.
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Specific Project Design
----Technology employed (2)

« Site and Soil Preparation
+ Site burning or no burning
~ Small hole: diameter and depth for each species

Specific Project Design
----Technology employed (3)

¢ Stand models

. Area to be Areatobe | Total
< Overall ploth Species/Models Specngs planted in planted are
~ Manually or mechanically 2006 (ha) ’"(ﬁgf ’ ()
+ Site and soil preparation for regeneration after P. massoniana + Quercus sp. 64 100 300 900

harvesti ng P. massoniana + S. superba 6:4 220 380 600
L. formosana + C. lanceolata 6:4 450 450
T ieem 7£v\:*mw L. formosana + P. massoniana 6:4 490 560 1,050
_’”“_ - FEucalyptus sp. 850 150 1,000
_L o Total 1,660 2,340 4,000
Specific Project Design Specific Project Design
----Technology employed (4) ----Technology employed (5)
Compartment/Sub- Area (ha) Species
compartment /Model
Or strata Year1 | Year2 | Year3 total |\
TC0101 01 M1
TC0101_02 M2
TC0102 01 M3
TC0102 02 M2
TC0103_01 M2
TC0103_02 M1
TC0104_01 M3
TCO0104_02 M3
TC0105_01 M2

Specific Project Design
----Technology employed (6)
o Genetic Sources
Preferable local sources

o Nursery Practices and seedling quality
control

Germinated seedlings
plastic, tubes in. a local

nursery.

Specific Project Design
----Technology employed (7)

o Forest establishment

~ Spacing for each stand

model/species

+ Weeding
Fertilization (yearly amount, type
of fertilizer, N content)
Special step by step planting
techniques
Irrigation
other technical information that
may be used to assess the
applicability of the selected Meth.

<

<

<

<
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Specific Project Design
----Technology employed (8)

o Forest Management

+ Thinning: time and intensity

+ Rotation

+ Harvesting practice

+ Regeneration after planting (Naturally or replanting)

+ Fertilization (yearly amount, type of fertilizer, N
content)

+ other technical information that may be used to
assess the applicability of the selected Meth.

Specific Project Design
----Non permanence

o Approach for addressing non-permanence:
~ tCER
. ICER

Specific Project Design
----Starting date

o A AR project starting after 1 January 2000 can also be
validated and registered if the first verification occurs
after the date of registration.

« The projects can accrue tCERs/ICERs as of the starting
date.

« Evidence that the incentive from the planned sale of
tCER/ICER was seriously considered in the decision to
proceed with the project. This evidence shall be based
on (preferably official, legal and/or other corporate)
documentation that was available to third parties at, or
prior to, the start of the project activity.

Specific Project Design
----Crediting period (1)

« Two approaches:
» Maximum 20 years, renewable for two times.
« Maximum 30 years, fixed or no renewable
« Choice of the crediting period may depend on the choice
of tCER/ICER and its changes over time. For example:
o Case A:
« tCER: either renewable or non renewable crediting period

« ICER: 20 year no renewable
Case A

PN
/
s
20

30 Years

Specific Project Design
----Crediting period (2)

e Case B:
» tCER: renewable
» ICER: renewable

Case B

20 30 40 60 Years

Baseline Methodology Applied
----Comparison of approved meths (1)
o Applicability conditions

SSC-AR- AR- AR- AR- AR- AR- AR- AR-
AMO0001 | AMO001 | AM0002 | AM0003 | AM0004 | AMO0005 | AM0006 | AM0007

Pre- Below | No No grazing | Agricult | No No Fuelwo
project | 50% and ural,. od
activity fuelwo | 8razing, collecti
displac od SUEIWOO ng
ement collecti
collectin
ng

N g,
displac | charcoal
ement | producti
on

Degrad Degrad | Degrad | Degrad | Degrad | Steady |Degrad
ed ed ed ed ed status | ed
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Baseline Methodology Applied
----Comparison of approved meths (2)
« Applicability conditions

Baseline Methodology Applied
----Comparison of approved meths (3)
o Applicability conditions

SSC-AR- | AR- AR- AR- AR- AR- AR- AR- SSC-AR- | AR- AR- AR- AR- AR- AR- AR-
AMO001 | AM0001 | AM0002 | AM0003 | AM0004 | AM0005 | AM0006 | AM0007 AMO00L | AMO0001 | AM0002 | AM0003 | AM0004 | AMO000S | AM0006 | AM0007
Natural | Not not same Site No long- No long- | No long- Potential | No long-
same |same same |same |same
encroach | comply | permit preparati term soil term soil | term soil soil C term soil
ment of | forest the on C Cand Cand emission | C and
forests | definitio | spontan emission Non- Non-C02 Non-C02
n eous Co2 emission emission
through | encroach emission
natural | ment of
regenera | natural Harves Long or Long or | Long or
tion forest ting short short short
vegetati and rotation, rotation, | rotation,
on regene regener regener | regener
AR Plantin lanting, | lanting, | Planting | Planting | Planting ration ated by ated by | ated by
; ; re- re- re-
gor seeding,| seeding,jor jor  jor planting plantin | planting
meth seedin assisted | assisted | seeding | seeding | seeding or gor or
natural | natural . . .
ods g regener | regener coppice coppice | coppice
ation ation
Baseline Methodology Applied Baseline Methodology Applied
----Comparison of approved meths (4) ----Comparison of approved meths (5)
« Applicability conditions « Applicability conditions
SSC-AR- |  AR- AR- AR- AR- AR- AR- AR- SSC-AR- |  AR- AR- AR- AR- AR- AR- AR-
AMO001 | AM0001 | AMO00 | AMO0003 | AMO0004 | AMO0005 | AM0006 | AMO0007 AMO001 | AMO0001 | AM0002 | AMO0003 | AMO0004 | AMO0005 | AM0006 | AM0007
2 grazing No No Yes Yes No Yes
Baseli Increase Increase | Increase | Increase
- less or less or less or less or less or Baseline 22 22 22 22 22 22 22
ne Soil decrease decrease | decrease | decrease decrease Approach @ (a) (a) (a) (C) @ (a)
C pool more more more more more
relative relative to | relative | relative to relative Flood No No No
to project to project to irrigation
project project project Soil No No No
Litter Increas Increase | Increas | Increas | Increas drainage
and e less lessor |eless |eless |eless -
Deadw or decrease | or or or N—fn.(mg No No Yes No
ood decreas more decreas | yo reas | decreas Species
relative | e more Inter- Y
e more to relative | € MOre | e more nter- es
relative project |to relative | relative cropping
to project |t0 to Socio- Low
project project | project Economi | jncome
c
Baseline Methodology Applied Baseline Methodology Applied
----Comparison of approved meths (6) ----Comparison of approved meths (7)
« Carbon pools considered o GHG emissions addressed
Carbon | SSC- AR- AR- AR- AR- AR- AR- AR- Emissi SSC- AR- AR-
AR- | AMO0001 | AM0002 | AMO0003 | AMO0004 | AM0005 | AM0006 | AM0007 on AR- AR- AR- AR- AR- AR- | AMO0006 | AM0007
Pool | Am0001 sources AMO000 | AM0001 | AMO0002 | AM0003 | AMO0004 | AM0005
1
AGB v v v v v v v J
Fossil | €02 x/ N x/ v N N v
combu | CH
BGB v v v v v v v J sion [0
2
J co,
Litter J Fertiliz
ation CH,
N,0| wfg v N v v N N v
Dead- N ; co, N N N
wood Blomass | v v v v v
burning 4
N,0 v N v v
Soils N N
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Baseline Methodology Applied
----Comparison of approved meths (8)
¢ GHG emissions addressed

Baseline Methodology Applied
----Comparison of approved meths (9)
o Leakages Addressed

SSC-AR- AR- AR- AR- AR- AR- AR- AR- SSC-AR- AR- AR- AR- AR-AM0004 AR- AR- AR-
AMO00T AMO00 | AMO0 | AMO00 | AMOO | AM0O0O | AMO00 | AM0O Leakages | AM0001 | AM0001 | AM0002 | AM0003 AMO0 | AMO00 | AM0007
01 02 03 04 05 06 07 05 06
Co, Vehicles v \/ v v \/ \/ \/
N-fixing
. CH,
species
N,0 J Activity | Agricultu | No No grazing | Agricultural, No No Fuel-
Loss of pre- CO, N N N N N N displacem re or and grazing, wood
project CH, ent grazing fuillwo_od fuillwo_od collectin
- collecting | collecting, g
vegetation N20 charcoal
Cco, production
le:i‘e;f:d CH, N Forage-fed N N
i imal
N,0 v animals
Wood post N N N
_Baseline Methodology Applied ___Baseline Methodology Applied

----Justification of conditions (1)

The project activity does not lead to a shift of
Bre-project activities outside the project
oundary; Guangxi: abandoned barren land

e Environmental conditions and human-caused
degradation do not permit the encroachment of
natural forest vegetation. Guangxi: large size (50
ha per land) and failure of air seeding in 1990s

e Lands will be reforested by direct planting and/or
seeding;

e Site preparation does not caus45e significant
longer term net emissions from soil carbon;
Guangxi: 2-5% of surface area will be disturbed

----Justification of conditions (2)

e Plantation may be harvested with short or long
rotation and will be regenerated either by direct
planting or natural sprouting;Guangxi: 7-30 years, oak
and eucalyptus: natural regeneration, others planting

e Carbon stocks in soil organic matter, litter and
deadwood can be expected to decrease more
due to soil erosion and human intervention or
increase less in the absence of the project activity,
relative to the project scenario;literature provided to
DOE to demonstrate it

e Grazing will not occur within the project boundary
in the project case;

Baseline Methodology Applied
----Justification of Baseline Approach 22(a)

o degraded, abandoned barren land resulting from
human degradation and unfavorable environment.
Without significant change of social-economic and
environmental regimes, their status will not change.

e Agricultural land use, commercial timber plantations
and other land uses are economically unattractive.

e Financial barriers (no funds, commercial loans
unavailable), technical barriers (e.g., lack of
capacity of successful planting and management),
inadequate institutional arrangement, and/or
market risks also prevent use of land for economic
revenue.

Baseline Methodology Applied
----Additionality test (1)

e Usi ng |ateSt Step 0. Preliminary screening based on the starting date
version of of the afforestation/reforestation project activity

EB tools I
PASS

Step 1. Identification of alternatives to the afforestation/
reforestation project activity, consistent with
current laws and regulations

) 4 A 4

Step 2. Investment Step 3. Barler
Analysls Analysls

-
If not passed

"
PASS

Step 4. Impact of CDM Registration
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Baseline Methodology Applied
----Additionality test (2)

Baseline Methodology Applied
----Additionality test (3)

o Using latest Step 0. Preliminary screening based on the starting date L] Step 1: Alternatives to the project scenario
version Of of the afforestation/reforestation project activity
EB tools | ® Step 2: Investment analysis
PASS
» China project uses benchmark (III), but simple cost (I)
Step 1. Identification of alternatives to the afforestation/ a|SO pOSSIble GuangXi: benchmark 120/0
reforestation project activity, consistent with
current laws and regulations » WB financial analysis tool is recommended
v v v With CER benefits: 15% (4 US$ per tCO2-€)
Step 2. Investment 4f o | Step 3. Barrler v Without CER benefits: 8.5%
Analysts | Tnotpassed Analysls
| Ll
PASS
Step 4. Impact of CDM Registration
Sensitivity
Parameters Variation FI‘,RR coefficie Critical f omnts
) - %) —— — —
Without carbon benefit W Step 3: Barrier analysis
Product price +10% 10.70 2.54
10% 5.98 2.99 » China specific: Remote area, timber markets
Product Output | +10% 9.83 152 uncertain, ERs create certainty of income
-10% 7.08 1.70
Operating cost | +10% 615 279 m Step 4: Impact of CDM registration
-10% 10.13 1.88
With carbon benefit
Product price +10% 16.91 126
-10% 12.81 1.47 46.86
Product Output +10% 16.13 0.74
-10% 13.81 0.81 72.15
Operating cost +10% 13.34 1.12 60.4
-10% 16.57 1.03

Baseline Methodology Applied ----
Selection of most plausible baseline scenario
---Guangxi Project

Identify plausible alternative land uses

v' Continuation of current status

v Reforestation without CDM benefits

v Others: impossible because of legally bound to forestry purposes

Demonstrate that the most plausible scenario is to remain
abandoned and degrading in absence of the project by

+ Reforestation as alternative land use: economically unattractive

demonstrate that the lands to be planted are really
“degraded”

® Vegetation degradation (continuing disturbance)

® Soil degradation (erosion)

® Natural encroachment impossible (large size, failure of air
seeding)

Baseline Methodology Applied ----
Baseline Stratification----Guangxi Project (1)

e Baseline stratification using steps:

v Identify key factors: Soil, Climate, existing
vegetation, pre-existing tree, soil erosion, etc.

v Collectiing Data (maps) for identified key
factors

v Preliminary stratification

v On-site investigation: including biomass and
soil sampling, preliminary stratification slightly
modified
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Baseline Methodology Applied ----
Baseline Stratification----Guangxi Project (2)

Baseline Methodology Applied ----
Baseline Stratification----Guangxi Project (3)

Stratu | Pre- Soil type Eleva- |Soil erosion
m | project tion modules

Growing t km2 yr-!

trees
1 No Read earth from sandstone lower |2500-5000
11 Yes Red earth from sandstone lower |2500-5000
11 No Crimson from granite lower |2500-5000
v No Yellow-red from sandstone |lower |2500-5000
\% No Yellow-red from sandstone | higher |2500-5000
VI No Yellow-red from sandstone | higher |5000-8000
vl No Brown limestone from lower |5000-8000 1:150,000

limestone
Baseline Methodology Applied Baseline Methodology Applied
----Data for ex ante estimation of project ----ex ante estimation of baseline net removals by sinks

and baseline net removals by sinks ~—Guangxi Project (1)

v the projection of the number of trees e Using stock change methods for pre-existing trees
i v Pre-existing maple trees: 35 ha, 40 trees/ha, mean age 6
v Growth curve (yield tables) years, DBH 2.89cm and height 3.42m '
v Allometric equations v The crown area for 1 tree at maturity is estimated about
. 25 m2, and 40 trees gives 1000 m2, equivalent to 10%

v Local or national or IPCC default parameters of crown cover, below 20%.
v To be conservative, use higher BEF (e.g. 50%) v Growth curve for maple:

. Method 1: Gains — losses
. Method 2: Stock-change method

v Shall not copy the text and formula from applied
meth, rather specify the project specific

V =126.27034 - (1 _ e0.09l3281«A) )l 274443

v Carbon stock:
CStock,; =44.05-50-V - D-BEF -CF -44/12
CStocky, = CStock,, - R

v Using national default parameters, with BEF 50% larger

Baseline Methodology Applied
---—-ex ante estimation of baseline net removals by sinks
-—Guangxi Project (2)

Ex ante baseline net removals by sinks
600
3
g 00 o
@] o N
o
2 8 400 = .
PR .
a = .
<
Cg gb 300 o i
2 *
§ .ﬁ 200 e A
= o©
g 100 =
E .
O Leet
0 . L
2005 2010 2015 2020 2025 2030 2035
Years

Baseline Methodology Applied
----ex ante estimation of project net removals by sinks
-—Guangxi Project (1)

e C stock change methods
v Growth curves:

Pinus massoniana: V = 0.0000714265437 - DBH Wm0 gosnsn
Cunninghamia ianceolata: 77 = 0 000063671 DBH -2 o
17 = 0.000109154145 - DRI x0uH+#]) | pricye(oH+H))

T = 0.0000667054- DRF 7  prosssns

v Using national default parameters

Eucalyptus sp.:
Other tree species:

‘Wood Density

Tree species (ommes d mm standing volume) BEF Root-shoot ratia
Pinus massoniana 0.380 (43, 0.019) 146(103,047)

Cunninghamia lanceolata 0307 (54, 0.00) 153 237,00)

Encalyprus sp. 0.578 (104, 0.019) 148 (82, 038)

Ouereus sp. 0.676 (82, 0.012) 1.54 (73, 0.46) 03

Schima superba 0.598 (482, 0.012) 1.79(120, 0.36) 0.217(94,0075)

0.443 (189, 0.013) 15421, 036)

Tote: data in parentheses represent muuber of samples and standard deviation respectively

Liguidambar formosana 0283 (14, 0.088)
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Baseline Methodology Applied
----ex ante estimation of project net removals by sinks
-—Guangxi Project (2)

e Emission and leakage:
using formula in the meth applied
National emission factors

Baseline Methodology Applied
---—-ex ante estimation of project net removals by sinks
-——Guangxi Project (3)

Ex ante estimation of project ER
900,000
& B0
SN
O 700000
Q 600000 //\\ // \\///
~ 500,000
4 / (%
.2 400,000 e -
= / —— Baseline
S 300000 —— Project C Stock
g 200,000 / —— Project Emissi
; Leak:
S 100,000 < B
S L
-100.000 . . n n . |
2005 2010 2015 2020 2025 2030 2035
Years

Monitoring Meth Applied
and Monitoring Plan (1)

e Monitoring meth applied
v Follow the applied meth

v Do not copy the text and formula from applied meths,
rather to reference to the applied meth

Monitoring Meth Applied
and Monitoring Plan (2)

e Monitoring Plan-Guangxi Project

v Stratification: Further stratify to sub-strata in terms of
planting time

Monitoring Meth Applied
and Monitoring Plan (3)

e Monitoring Plan-Guangxi Project
v Number of permanent sampling plots

Stratum-Substratum ID Area (ha) Number of plots
1 211.0 6
12 4543 9
-1 9.0 6
II-2 33.0 6
-1 540.0 17
mI-2 7527 10
V-1 350.0 3
v-2 150.0 3
V2 450.0 15
VI-1 408.1 12
VI-2 560.0 17
VII-1 819 6

4000.0 110

Monitoring Meth Applied
and Monitoring Plan (4)

Vewr  Yem  Mewonn Vendoss
e " " 7 i

n Ok

e Monitoring !
Plan-Guangxi
Project
v Monitoring

and
verification
frequency

RTET
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E Income generation
v" About 20,000 local farmers of 5,000 households
v The total income : US$ 21.1 million within the CP

v The mean net annual income per capita will be increased
by US$ 34 or by 23.8% compared to the year 2004

v" Especially important for ethnic minorities in Huangjiang
County : mean net annual income per capita increased by
about 200%

B Creating employment:
v" about 5 million person-days of temporary employment
v 40 long-term job positions during the crediting period.
ethnic minority groups in Huangjiang County
m Important to identify risks and how to address the
risks

Biodiversity conservation

v" Expand buffer zone of nature reserves
v Enhance connectivity of nature reserve
Soil Erosion Control

Improving watershed management and
contributing to the outside of the project boundary
and the ecosystem improvement along the Pearl
River, through demonstration and extension of the
project experience to other areas.

Important to identify risks and how to address the risks

o PRA is recommended to be conducted
v Chambers, R. 1992. Rural Appraisal: Rapid,
Relaxed, and Participatory. Institute of
Development Studies Discussion Paper 311.
Sussex: HELP;

v McCracken, A, Pretty, W, Conway, G., 1988, An
Introduction to Rapid Rural Appraisal For
Agricultural Development, International Institute
for Environment and Development, London. Also
see:
www.fao.org/docrep/W3241E/w3241e09.htm

Guangxi Project

v Distribution of leaflet: describing CDM concept and
benefits

v Seminar of farmers’ representatives in each of 27
villages

v Questionnaire: 10-15 households randomly selected
from each villages.

e To ensure that everything you said in PDD is
verifiable or has evidences being provided
+ Any statement/justification/argument
~ Data/parameters applied
~ Origional interview/survey data/spreadsheet
» Equations (e.g. growth curve for ex-ante estimation|

+ No significant negative social economic impact
(either indicated in DNA letter of approval, or
official statement from provincial gov)

+ No significant negative environmental impact
(either indicated in DNA letter of approval, or
official statement from provincial gov)

Thanks for your attention
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ZREL. ABAREBROBRI
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“To conserve the Earth’s
living natural heritage, our
global biodiversity, and to
@ demonstrate that human
societies are able to live
harmoniously with nature.”

5, 4

#

BFUAIC(ClOam)-

Organization
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Table 2. Top 20 tropical countries that have the potential to store carbon while also protecting globally important
biodiversity

Low carbon  High carbon Indicators of biodiversity im|
estimate’ Mammals Birds Repites - Anypiibians Higher plants

5400 14000  4(7) 44 6 (5) Ly 1(<5)
5400 14 000 1 (1) 1(3) 3 (4) 10 (6) <5 (4)

1700 2500 18(3) (@ . () .19
880 1900 12.(9) 13(9)  5(6) S(lly  <10(<15)
1000 1900 14019 . 1704 18(15) 15 (14
460 1700 3@ 8(15) 2@ 3(5) <10 (5)
840 1600 6(.) 3y 7(5) 16(.)  <20(25)
630 1300 16(10)  11()  1003) 6 (1) <5(2)
620 1300 22(.) 25(.)  <25(20)
630 1200 9 () 7@ 12012 wo(u) (1)
590 1100 -

530 1000

520 970 (&) (8 . T4

390 950 (19 () 233 .

600 950 10(3) 5@ Qo) 2@ <io(n
440 940 23(13)  I5¢6) 19(15)  13(10)  10(7)
200 870 ~(15) 2114 207  17(18)  ..@2I)
300 720 172 176) 24 () .

320 640 19(18)  16(5) 8(7) 5 (3) <15 ()
170 630 ~(10) 49 (16

rowth and slowed deforestation (1990-2050)

* Million tens of carbon
+ Country’s worldwide ranking by spe
Groombridge 1994 Tresler 1995
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Fig. 1. Actual net, baseline net and net anthropogenic GHG removals
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