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>> Multiple-purposes Reforestation on Degraded lsand_.ongyang, Yunnan, P.R. China
Version 1.0
Date: 23/03/2008

>>The purpose of the proposed A/R CDM project dtgtig to realize multiple socio-economic and
environmental benefits (climate change mitigatiooal community development, biodiversity
conservation and soil erosion control) throughaesy forest vegetation on degraded lands. Specific
objectives include:

To establish a buffer zone between the naturevesard the surrounded communities by
restoring forests at the fringe of the reserve, ateviate pressure of communities on the nature
reserve;

To suppress the invasive weed, Eupatorium, andepiéts expansion toward the nature
reserve, and as a result, to alleviate threatefrthasive species to the biodiversity
conservation.

To mitigate the soil erosion in the upper reaciHab® Nujiang River and Lanchangjiang River,
two importantinternational rivers.

To contribute to climate change mitigation by reimguCQO, from atmosphere through the
growth of planted trees.

To increase income and alleviate poverty of locahmunities.

To achieve the objectives, Longyang Forestry Famrnpoperation with local farmers, will establish
1342.2 ha of multiple-purposes forests on degréaleds in Longyang County of Yunnan Province,
China, among which 93.4 ha of lands are locatediwihe Gaoligongshan National Nature Reserve,
using native tree species, i.e., Armandi piReén(gs armandiranch), Szemao pinPifus khasya
Royle et Gord) andfunnan pine Rinus yunnanensiSrancl). The proposed A/R CDM project
activity is expected to produce 223,189 tHof tCER (7,773 tC&e annually in average) within 30
years of crediting period.

Both the operating entity (Longyang Forestry Faam) local farmers hold a view that the proposed A/R
CDM project activity will contribute to poverty aNiation and environment (biodiversity conservation
and soil erosion control), thus contribute to sinstale development.
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Table A-1 Project participants

Name of Party involved (*)
((host) indicates a host Party)

Private and/or public entity(ies)
project participants (*)
(as applicable)

Indicate if the Party
involved wishes to be
considered as a project
participant (Yes/No)

People’s Republic of China

Private entity: Longyang Forestry

Farm

Yes

(*) In accordance with the CDM A/R modalities ambgedures, at the time of making the CDM-AR-PDD

A4.1.1. Host Party(ies):

>> P. R. China

A.4.1.2. Region/State/Province etc.:

>>Yunnan Province

A.4.1.3. City/Town/Community etc:

>> Lands to be reforested are located in 9 villaafes townships, 1 forestry farm and 1 conservation

post in Longyang County.

Table A-2 List of townships and communities invalve

Town/Township/Forestr village Area (ha)
y  Farm/Conservatior
Post
Wafang Xiping 227.3
Shuigouwa 128.7
Dangdong 66.6
Wadu Huangtian 66.2
Langba 116.8
Sanping 92.0
Mangkuan Damengkan 251.0
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Bingma Taihe 54.8
Pupiao Huangni 26.3
Longyang Forestry Farm 219.1
Longyang Conservation Post 93.4
Total 1342.2
A.4.2. Detailed geographic delineation of the pject boundary, including

>> The geographical locations and project boundaare indicated in figures below. The specific
geographical positions (longitude, latitude) atreearner of each of parcels of sites (Spreadsheet
attached) have been determined using satelliteémfgandsat-5 Nov 29 1989, Landsat-7 Feb 09 2002
and Spot-5 2006) followed by land-based checkinmggu&PS and interviewing with local stakeholers
(see Fig. A-1to Fig. A-7). See also Annex 3 far thetails.

Fig.A-1 Locations of the project county
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Fig.A-2 Locations of the project towns/townships
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Fig.A-3 Project boundary and Land use/cover ma20id2 in Mangkuan
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Fig.A-4 Project boundary and Land use/cover mag02 in Longyang Forestry
Farm and Longyang Conservation Post
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Fig.A-5 Project boundary and Land use/cover ma@0d2 in Wafang Township
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Fig.A-6 Project boundary and Land use/cover ma20idR2 in Wadu and Bingma Townships
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Fig.A-7 Project boundary and Land use/cover ma@0@R in Pupiao Town
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ecosystems (including land use)

>> The environmental conditions of the project aasmsummarized as follols
Climate

Climate in the project area belongs to the subitedplateau monsoon climate zone. The mean annual
temperature is 15%. The mean temperature in the coldest month atiddtanonth, i.e., January and
August, is 8.2C and 21.0C, respectively. The extreme lowest temperatuBeHC and annual sunshine
time is 2,307.5 hours with annual total radiatiéri®7.9 Kcal.crif. The mean annual precipitation is
966.5 mm. Annual frost day is 138-160 days. Thesgarclimatic characteristics can be summarized as
no apparent seasonal variation, obvious droughtang season, rainy in summer and autumn, drought
in winter and spring, cool in summer, warm in winte

Hydrology

There are two river systems within the project ¢aguNujiang River flows 115 km from north to the
south in the western part of the Longyang Countth @ total watershed area of 4220.5°kemd merges
into in Burma. Lanchangjiang River flows 61.6 km al@astern boundary of the Longyang
County, with a total watershed area of 635 kamd joins into Menam River in Burma. Major branch
streams of the two rivers include Donghe River, ¥he River, Pupiaohe River, Chongjianghe River,
Wafanghe River, Dashahe River, Shunzhuhe River.prbject lands are located in the upper reaches of
these rivers.

Soils

Due to the high elevation difference and complexifarm, there are 9 types of soils in the project
county, including sub-alpine meadow, brown soilloye-brown earth, yellow earth, yellow-red earth,
purple soil, dry red soil, paddy soil. The zonid §mm foot to the peak of mountains are latoddmow
800m), cinnamon-red soil (800-1300m), red eartt®(t2000m), yellow-red earth (1500-2300 m),
yellow earth and yellow-brown earth (2100-2600mpvin soil (2600-3000m), dark brown soil (3000-
3400m) and subalpine shrub meadow. Soils of thegrrtands are dominated by yellow-red earth, as
well as a few red earth, yellow earth and browh soi

Ecosystems

Due to the complex landform and there is an appasmtical vegetation spectrum. Main natural
vegetation types include Savanna-shrub-grass leywhbttom, temperate coniferous forests, monsoon
evergreen broadleaf forest, semi-moist evergreeadieaf forest, temperate evergreen broadleaftfores
mid-temperate coniferous forest, moss bosquet;tesipperate bamboo stand, cold-temperate shrub
stand and meadow.

Currently there are two land uses, i.e., 827.6fhaised barren land and 514.6 ha of grazing land
(table A-3).

! Editorial Board of Baoshan City Annals. 1993. Blaan City Annal. Kunming: Yunnan Ethic Press
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Table A-3 Land use and land cover of the projeutisa

)

-0

Town/ . Area Land . Causes of
Townships Villages Land ID (ha) use Vegetation Deforestation
Wadu Huangtian LY0101 66.2 | Barren | dense Agricultural
land | Eupatorium, cultivation in 1959
sporadic shrubs followed by
and trees abandonment
Langba LY0102 79.3 Deforestated due t
land use contract i
LY0103 37.5 1982
Shanping | LY0302 30.0 | Grazing | Eupatorium and 1958-59 Steel an
land | grasses, no Iron Campaign
LY0303 56 shrub, sporadi¢ followed by wheat
LY0304 52.1 trees cultivation, and
abandoned afte
LY0305 4.3 1982
Wafang Xiping LY0202 26.1 Grazing | Perennial Deforestated due t
LY0203 8.6 land grasses, no land use contract i
LY0204 59.0 shrub, sporadi¢ 1982-83, followed
LY0207 4.5 trees by grazing
LY0209 34.1
LY0210 95.0
Shuigouwa | LY0211 11.9 | Grazing | Perennial Deforestated in
LY0212 13.0 land | grasses, ng 1958-59 Steel an
LY0213 3.9 shrub, sporadic¢ Iron Campaign
LY0214 99.9 trees followed by
Dangdong | LY0215 11.6 | Grazing abandonment
23.5 land
LY0216 3.8
LY0217 7.7
Mangkuan | Damengkan| LY0110 134.9 | Barren | dense Deforestated in
LY0111 116.1 land | Eupatorium, 1958-59 Steel an
Pupiao Huangni | LY0112 11.6 Barren | sporadic shrubg Iron Campaign
LY0113 14.7 land | and trees followed by
Bingma Taihe LY0104 54.8 Barren abandonment
land
Longyang Forestry Farm| LY0105 13.8 Barren | dense Deforestated in
LY0106 32.8 land | Eupatorium, 1958-59 Steel an
LY0107 125 sporadic shrubs Iron Campaign
LY0108 26.4 and trees followed by
LY0109 133.6 abandonment
Longyang Conservation| LY0114 82.2 Barren | dense
Post LYOL15 11.2 land | Eupatorium,

°2

sporadic shrub
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and trees

Total 1342.2

A.5.2. Description of the presence, if any, of ra or endangered species and their habitats;

>>In Longyang County, 34 species of plants arequted at state level and 45 species at provireval |
Among them,Taiwania flousianaGaussen an@yathea spinulosare include in first category at state
level. Alcimandra cathcartii, Pseudotsuga forresfiraib, Cephalotaxus lanceolat&. M. Feng ex
Cheng et L. K. FuTetracentron sinens@liv. in Hook. , Icon. Pl.Coptis teetaVall, Paeonia delavayi
var. lutea(Delavay ex Franch.) Finet et Gagn@ircaeaster agrestiMaxim, Camellia reticulataLindl.,
Craigia yunnanensisV. W. Smith et W. E. Evan®ipentodon sinicu®unn, Eurycorymbus cavaleriei
(Levl.) Rehd. et H. — MDavidia involucrata var. vilmoriniangDode) WangerRhododendron protistum
var. giganteumForrest ex Tagg) Chamberlia8inopteris grevilleoide¢Christ) C. Chr. Et Ching and
Caryota urend.inn are included in the second catetddgeocheiropteris palmatopeda{Bak.) Christ,
Torreya yunnanensi€heng et L. K. FuMgnolia rastrataW. W. Sm.,Manglietia insignis(Wall.) BI.,
Euptelea pleiospermuniHook. f. et Thoms,Sinopodophyllum hexandrurfRoyle) Ying, Helicia
shweliensisW. W. Smith, Terminalia myriocarpaHuerck et M. A., Toona ciliata Roem, Panax
zingiberensisC. Y. Wu et Feng ex C. Chow et aRhododendron sulfureufaranch,Rhododendron
alutaceumBalf. f. et W. W. SmithPicrorhiza scrophulariifloraPennell, Trillium tschonoskiiMaxim,
Tacca chantrieriAndré, Dendrobium candidumVall and Gastrodia elataBlume are in the third
category at state level.

There ar&2389species of wildlife, among which 82 species amtquted at state level. There are 205 species
of animals, belonging to 32 family of 10 ordersg@enting for 52% and 30.9% of the total number imian
Province and China, respectively. Precious aniimalside Budorcas taxicolgrHylobates hoolockMacaca
assamensjreshytis phayreiPanthera tigris tigris Panthera pardusNeofelis nebulosdNaemorhedus goral
Nycticebus coucangManis pentadactylaMacaca mulatta Macaca arctoidesUrsus thibetanusAilurus
fulgens Lutra lutra, Viverra zibetha Moschusberezovskji Moschus fuscysCervusunicolor, Capricornis
sumatraensis

525 species of birds habitat in Longyang Countyorging to 58 family of 19 orders, accounting f&. %%
and 35.3% of the total number in Yunnan Provinced &hina, respectively. Protected birds include
Lophophorussclateri Aquila chrysaetosSarcogypsalvus Syrmaticushumiae Ithaginis cruentus Tragopan
satyrg Pavo muticus Ciconia nigra, Tragopan blythii, Grus antigone Lophura nycthemera Lophura
leucamnelanos Accipitertrivirgatus andAccipiternisus

There are 133 species of amphibian and reptilestiigyang, belonging to 17 family of 4 orders. 3@pe are
included in the first protected category at statel, 2 species in the state second protectedagteand 3
species are protected at provincial level.

There are 49 species of fish in Longyang accounfiimgl2.3% of the total number of species in Yunnan
Province. Precious fish includBor hemispinus Barbodesmargarianus Epalzeorhynchusicornis, Garra
giaojiensis SchizothoraxukiangensisSchizothoraxnyzostomuandNemacheilusongus

Based on baseline survey, No protected or endathggecies and IUCN species have been found on the
proposed project lands. These lands currently kawdiodiversity and Eupatorium is an invasive
species in the region (Table A-3).

13/93



UNFCCC/CCNUCC UNFCCC ‘
Pt ’

CD — Executive Board
PROJECT DESIGN DOCUMENT FORM
FOR AFFORESTATION AND REFORESTATION PROJECT ACTIVIT IES (CDM-AR-PDD) - Version 04

>>Based on the preference of local farmers thatas#iected
through PRA approach, and the local site condittbnsugh 20-year-old Armandi pine
baseline survey, and taken into consideration adikersity plantation
conservation and soil erosion control, the propdsS&ICDM
project activity will use following tree species:

Armandi pine Pinus armandFranch)
Yunnan pine Rinus yunnanensisranch)
Szemao pineRinus khasydoyle et Gord)

All species are native to the project area. No Gdt@hvasive
species will be used. These species will be intezthin planting.

>> No technology will be transferred to the host pafthe following technical standards will be stiyct
followed:

State Technical Regulations for Afforesation/Restation: GB/T 15776-2006;

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

State Technical Regulations for Designing of Afation/Reforestation: LY/T 1607-2003;
State Technical Regulations for Forest Managent@BtT 15781-1995;

Standards for Seedling Qualification: GB 6000-1999;

Technical Standard for Seedling Breading: GB/T 600&5;

Technical Standard for Container Seedling Breediryg:000-1991.

Seed Certification Regulations (GB2772-1999)

Site and Soil Preparation

To prevent soil erosion, reduce GHG emission antept existing carbon stocks, site burning
and overall tillage will not be employed during thige and soil preparation. Existing non-tree
vegetation will be slashed manually along landf@eontour with a width 100 cm and piled on-
site. Small holes (with diameter and depth 30 cnil) e dug for tree planting. Holes will be
arranged in a triangle form on slope along cont8ite and soil preparation will be conducted in
the spring (April-May) 2008.
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Genetic Sources and Nursery Practices

All seedlings used in the proposed A/R CDM propadtivity will be produced on-sites beside the pcoje
lands, or purchased from central nursery of Longy@ounty. All seedlings will be bred from seed and
there will be no clone offsprings.

Seeds of Yunnan pine will be collected from seechards in Longyang Forestry Farm. Seeds of
Armandi pine will be collected from seed orchards.ongyang Forestry Farm or Shuizhai Township
nearby. Seeds of Szemao pine will be collected eed orchards at Pupao Township.

To increase survival rate and early growth of ttedse planted, seedlings will be bred in plastioes (5
cm in diameter and 15 cm length) that hold soilsediwith 20 percent of organic soil. The seedliags
qualified according to standard GB 6000-1999. Qhé/quality grade | and Il can be used. Table A-4
lists the standard for seedling grading for treecigs used in the proposed A/R CDM project activity

Table A-4 Standard for seedling grading

Standard for grade | and Il
Minimum Root
Species Seediing diameter Mlnlmum Minimum .| Minimum number of
age height | length of main :
at base lateral roots with
(cm) root
(cm) length over 5cm
(cm)
Yunnnan pine 3-4 0.15 6 15 5
Szemao pine 3-4 0.15 6 15 5
Armandi pine 3-4 0.15 6 15 5

Forest Establishment

Planting activities will be conducted in rainingasen (June-July) 2008, with spacing Z 8 m for all
species. Trees will be planted in by block mixtufable A-5 lists the species and model arrangement
and table A-6 lists model arrangement for each @imgent/sub-compartment. Fig. A-8 presents a GIS
example of species combination and planting modahgement.

Table A-5 Species and model arrangement

Model

Species

Species/Model No. ratio Area (ha)

Armandi pine +Yunnan pine M1 8:2 922.9
Yunnan pine + Szemao pine M2 5:5 29.1
Armandi pine M3 10 168.3
Szemao pine M4 10 221.9
Total 1342.2

? Data sourceStandards for Seedling Qualification: GB 6000-1999
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Table A-6 Reforestation model for each sub-compartent

Towns/Township Villages LAND | Sub-compartment | Mode Area (ha)
s /Farm/Post ID ID | No
LY0302 LY0302_1 M1 30.0
LY0303 LY0303 1 M1 5.6
Sanping | LY0305 LY0305_ 1 M1 4.3
LY0304_1 M1 24.0
Wadu LY0304 LY0304_2 M1 28.1
LY0102 LY0102_1 M1 33.0
Langba LY0102_2 M1 46.3
LY0103 LY0103 1 M1 37.5
. LY0101_2 M1 25.9
Huangtian | LY0101 LY0101 1 ML 203
LY0202 LY0202_1 M1 26.1
LY0203 LY0203 1 M1 8.6
LY0207 LY0207_1 M1 4.5
LY0209 LY0209 1 M3 34.1
Xiping LY0210_1 M1 30.4
LY0210 LY0210_2 M1 40.4
LY0210_3 M1 24.2
LY0204_1 M3 16.7
LY0204 LY0204_2 M3 42.3
Warfang LY0211 LY0211 1 M3 11.9
LY0212 LY0212 1 M3 13.0
Shuigouwa LY0213 LY0213 1 M3 3.9
LY0214 3 M1 22.2
LY0214 LY0214 2 M1 42.0
LY0214 1 M1 35.7
LY0215 LY0215 1 M1 11.6
Dangdong LY0217 LY0217_1 M1 7.7
LY0216 LY0216_1 M1 23.5
LY0216_2 M1 23.8
LY0110_3 M4 28.3
LY0110 4 M4 22.5
LY0110 LY0110_1 M4 19.2
LY0110_ 2 M4 28.6
Mangkuan Damengkan LY0110 5 M4 36.3
LYO0111 4 M4 41.3
LYO111 1 M4 20.9
LYO11l LYO0111 3 M2 29.1
LYO111 2 M4 24.8
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: .| LYO112 LYO112_1 M1 11.6
Pupiao Huangni 36113 LY0113_1 M1 14.7
: : LY0104_1 M2 40.0
Bingma Taihe LY0104 LY0104 2 M2 148
LY0109 1 M1 41.0
LY0109 2 M3 20.1
LY0109 LY0109_3 M1 441
Longyang Forestry Farm L Y0109 _4 M1 28.4
LY0108 LY0108_1 M1 26.4
LY0107 LY0107_1 M3 12.5
LY0106 LY0106_1 M1 32.8
LY0105 LY0105_1 M3 13.8
LY0114 4 M1 18.4
' LY0114 LY0114 2 M1 20.9
Longyang Conservation Post LY0114_3 M1 16.7
LY0114 1 M1 26.2
LY0115 LY0115 1 M1 11.2
Total 32 55 4 1342.2
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To ensure high survival rates and good growth éngéirly stages, weed will be slashed manually ig-Ma
June period everyyear in the first 2-4 years gitanting. Survival rates will be checked and renfitegy

will be conducted 1 month after planting if needed.

Synthetic compound fertilizer with nitrogen contambund 10% will be applied in order to enhance the
growth of young stands: 50g per tree at the timplafiting, 100g per tree in the second year, 1549 p

tree in the third year, and 200g per tree in thetfoyear.
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Forest Management

The plantations of Szemao pine will be thinned nadlguat 16-year-old, and once again at 23-year-old.
The Armandi pine plantation will be thinned manyalhce at 23-year-old. The plantation of Yunnan
pine will not be thinned. All plantations will beatvest after 30-year-old. Thinning intensity forckea
thinning event is 30 percent of the standing volume

A.5.5. Transfer of technology/know-how, if appliable:

>> No technology will be transferred to the host part

>> Potential leakage associated with the propogBIGDM project activity may include the use of
vehicles for the transportation of products, femtit and other production materials and the digstaant
of grazing activity, outside the project area. Althgh potential transportation leakage is relatiwshall,
the proposed A/R CDM project activity will make @fif for vehicles to be full-loaded on both to and
return ways so as to minimize the leakage. Thealgaklue to the displacement of grazing are unlikely
occur due to the governmental license controlex togging, however, the proposed A/R CDM project
activity will strictly enforce the Forest Laws aitd related regulations, and avoid tree logging tdue
displacement of grazing by control license issuance

A.6. Description of legal title to the land, curret land tenure and rights to tCERs / ICERs issued

>> There are two types of legal titles to lands, istate owned and village collective owned. 218, bf
land in Longyang Forestry Farm and 93.4 ha of landsongyang Conservation Post are owned by the
state, and land tenures of these lands belongspective farm and conservative post. Other 1028.7
of lands are collectively owned by local villagasong which land tenure of 275 ha of lands in Wadu
Township and 128.7 ha of lands in Shuigou Villaggafang Township belong to individual farmers,
and other lands belong to villages. See Table Ardétails.

Table A-7 Land title and land tenure

To-\r/\/0r¥;?1/ips Villages Land 1D Area (ha) Lt?[?eal Land tenure

Huangtian LY0101 66.2 Village Individual Farmers

Langba L Y0102 79.3 | Village | Individual Farmers
LY0103 375

Wadu LY0302 30.0 Village Individual Farmers
. LY0303 5.6
Shanping ™ y0304 521
LY0305 4.3

Wafang Xiping LY0202 26.1 | Village | Village

LY0203 8.6
LY0204 59.0
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LY0207 4.5
LY0209 34.1
LY0210 95.0
LY0211 11.9 Village Individual Farmers
Shuigouwa LY0212 13.0
LY0213 3.9
LY0214 99.9
LY0215 11.6 Village Village
23.5
Dangdong LY0216 23.8 Village Individual Farmers
LY0217 7.7 Village Village
LY0110 134.9 Village Village
Mangkuan Damengkan LYO111 116.1
Pupiao Huangni LY0112 11.6 Village Village
LY0113 14.7
Bingma Taihe LY0104 54.8 Village Village
LY0105 13.8 State- | Farm
LY0106 32.8 owned
Longyang Forestry Farm LY0107 12.5
LY0108 26.4
LY0109 133.6
) . LYO114 82.2 State- Nature Reserve
Longyang Conservation Post V0115 112 owned
Total 1342.2

To effectively promote and govern CDM project aitids in China, the Chinese government issued the
Measures for Operation and Management of Clean Dpweent Mechanism Projects in Chioa Oct

12, 2005, effective immediately. Based on kheasuresthe Chinese Government allows any sponsor to
apply, invest in, and implement a CDM project atfivas long as it meets basic requirements stipdlat
in theMeasured

>> The Chinese Government defines forests as laamdag growing trees with:
A minimum area of 0.067 hectares;
A minimum tree crown cover of 20%; and
A minimum height of 2 meters.

Therefore, the threshold values of the forest dtadim of Chinese government comply with the UNFCCC
definition and are to be used for the purposef®iiyoto Protocol.

% http://cdm.ccchina.gov.cn/
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The land eligibility is demonstrated using latestsion of “Procedures to demonstrate the eligibdit
lands for afforestation and reforestation projetivities (Version 01)*, as bellow.

1. the land within the planned project boundamgligible for the proposed A/R CDM project activiy
following the steps outlined below.

(a) The land at the moment the project starts doesamttin forests which can be demonstrated by:

(i) Field survey showed that the lands to be plantdtérproposed A/R CDM project activity are
currently stony barren lands occupied by invasiupdEorium or grasses, with or without a few
tiny shrubs and sporadic trees, rather than forestgpoung natural stands and plantations or
temporarily unstocked lands that are expectedaohr¢he minimum crown cover and minimum
height chosen by China to define forest (see Ta&bg for current vegetation for different
parcels of lands). Based on surveyed data froma@pkng plots (20 m in diameter), there are
6.4 existing trees per hectare in average, witlcthen cover at maturity only 1.26%. Even for
the plot with the highest 5 existing trees, thensr@over at maturity is expected to be 7.8%,
which is much lower than minimum crown cover chobgrChina to define forest. See Annex 3
for details.

- ——— e

Grassland

Stony-barren land occupied
by Eupatorium

* http://cdm.unfccc.int/EB/Meetings/035/eb35_repapii8
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(i) Most recent land use/cover maps showed in figunesea (from Fig A-3 to Fig A-7) also
demonstrates that the lands to be planted areonedted lands. The maps were derived from
satellite image (landsat ETM+, Feb 9 2002).

(b) The activity is an eligible CDM reforestation projactivity, which is demonstrated by

() Interviewing with local farmers/communities on lande/cover history and important events
that have impacted the land use/cover showed ltleaiahds to be planted in the proposed A/R
CDM project activity have been non-forested lanidses at least 1989 (see also Table A-3 for
the cause of deforestation).

(i) Land use/cover maps showed in figures below (fragnA9 to Fig A-13) also demonstrate that
the lands to be planted were not forested land9&9.

NoteThe satellite images will be accessible to the Oi®@Eonfirm the eligibility of lands. The lands to
be planted in the proposed A/R CDM project actigitg marked with red lines in these figures.

22/93



UNFCCC/CCNUCC lJNJg’

CDM Executive Board
PROJECT DESIGN DOCUMENT FORM
FOR AFFORESTATION AND REFORESTATION PROJECT ACTIVIT IES (CDM-AR-PDD) - Version 04

Fig.A-9 Land use/cover maps in 1989 in Mangkuan figivip |
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Fig.A-10 Land use/cover map in 1989 in LongyangeBty Farm and Longyang
Conservation Post
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Fig.A-11 Land use/cover map in 1989 in Wafang Tdvims
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Fig.A-12 Land use/cover map in 1989 in Wadu andyBia Townships
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Fig.A-13 Land use/cover map in 1989 in Pupiao Town
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A.8. Approach for addressing non-permanence:

>> The issuance of tCER for the net anthropogemi&G@emovals by sinks achieved by the proposed
A/R CDM project activity is chosen.

Table A-7 Estimated amount of net anthropogenit3@Gemovals by sinks

\ Summary of results obtained in Sections C.5., Bnil. D.2.

Estimation Estimation SO ©f

of baseline of actual net Estimation of net

net GHG GHG leakage ST TEEEHE

Year GHG removals
rgmovals by r_emovals by (tonnes of by sinks (tonnes
sinks (tonnes sinks (tonnes COs e) of

of CO, e) of CO, e) CO, €)
2008 265 -15,265 1 -15,531
2009 290 -79 0 -370
2010 314 21 0 -293
2011 336 223 0 -113
2012 357 289 0 -68
2013 375 1,271 0 896
2014 391 1,918 0 1,527
2015 406 2,738 0 28568
2016 418 SNES 0 3,317
2017 428 4,896 0 4,468
2018 436 6,201 0 5,764
2019 443 7,617 0 7,175
2020 447 9,112 0 8,665
2021 450 10,651 0 10,200
2022 452 12,199 0 11,747
2023 452 13,727 15 13,260
2024 451 8,726 0 8,276
2025 448 15,404 0 14,956
2026 445 16,600 0 16,155
2027 440 17,698 0 17,257
2028 435 18,692 0 18,256
2029 429 19,580 0 19,151
2030 423 20,365 137 19,805
2031 416 -30,020 0 -30,436
2032 408 15,983 0 15,575
2033 400 16,323 0 15,923
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2034 392 16,606 0 16,214
2035 383 16,839 0 16,456
2036 374 17,029 0 16,654
2037 365 17,182 845 15,971
Total
(tonnes of 12,071 246,259 999 233,189
CO e)

>> The establishment cost will be from local comorarbank loans, counterpart funds from local
government, and the participants themselves. Theatipg and maintenance cost will be covered by
short-term loans from local commercial banks antigipants. There is no available public fundingtth
will result in a diversion of official developmeassistance and financial obligations of any Pactieter
UNFCCC.
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>> 30 years

\ B.3.1. Length of the renewable crediting periodin years and months) f selected:

>> N/A

>> 30 years 0 month.
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>> The Consolidated afforestation and reforestatibaseline and monitoring methodology

Afforestation and reforestation of degraded lafR-ACM0001/version 0%)is applied.

C.2. Assessment of the applicability of the selext approved methodology to the proposed A/R
CDM project activity and justification of the choice of the methodology:

>> The proposed A/R CDM project activity complieghathe conditions under which the chosen
methodology applies in the following ways:

Due to soil erosion and/or grazing the lands todferested are severely degraded and the lands
are still degrading or remain in a low carbon syestdte. Most lands are currently covered by

herbaceous plants (including grasses and invasipatirium), sparse tiny shrubs and a few

spotted growing trees (see table A-3). But the ¢reg/n cover is below the thresholds for

defining a forest set by Chinese DNA that are aiesit with decision 5/CMP.1 and 16/CMP.1,

and would not reach the threshold under continnatfccurrent management (see Annex 3

below). In particular, most of lands are steefkydands with thin soil depth and severe soil

erosion.

Unavailability of natural seed sources, poor siteditions and and/or anthropogenic pressures
(e.g., grazing), in the absence of human assistaiaceot permit the encroachment of natural tree

vegetation that leads to the establishment of fer@scording to the threshold values of the
national definition of forest for CDM purposes ihiGa.

The proposed A/R CDM project activity will not mplemented on organic soils
There will be no irrigation activity in the propas@&/R CDM project activity.

Species used in the proposed A/R CDM project dgtatie not nitrogen-fixing species, thus there

will be no greenhouse gas emissions from deniétiar.

C.3. Assessment of the selected carbon pools amdigsion sources of the approved methodology t

O

>>

Table C-1 Selection of carbon pools

Carbon Pools | Selected | Justification / Explanation
(answer
with yes or
no)
Above ground Yes Major carbon pool subjected to the projectvitgti
Below ground Yes Major carbon pool subjected toptaect activity
Dead wood No As there is only a few pre-projecinlivtrees and the lands to

® http://cdm.unfccc.int/EB/Meetings/038/eb38_repap?
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planted are degraded and degrading or in a low-Isteady state|
carbon stocks in dead wood in the baseline scegaridoe expected to
decrease more or increase less, relative to thgegqirescenario
Therefore based on applied methodology, this poah cbe
conservatively omitted.

Litter

No

As the lands to be planted are degradetidegrading or in a low-leve
steady state, carbon stocks in litter in the baeelicenario can be
expected to decrease more or increase less, eelativthe projec
scenario. Therefore based on applied methodoldgy, pool can be
conservatively omitted.

Soil  organic
carbon

No

As the lands to be planted are degraded anddiegyor in a low-level
steady state, and comply to the applicability chods set in A/R
Methodological tool “Procedure to determine wheooamting of the
soil organic carbon pool may be conservatively eetgld in CDM A/R
project activities® as follow:

a) The lands to be planted are not organic soils,(paat-lands), or
wetlands;

b) The rate of loss of carbon stocks in mineral sdile to erosior]
within the project boundary is not be permanenityréased abov
baseline rates by the proposed CDM A/R projectvigti As
elaborated in Section A.5.4, trees will be plantéth low density
(1667 trees per hectare) and small hole site pagipar(30 cm in
diameter or 0.07 A Therefore, the vegetation and surface 5oil
disturbed by site preparation is estimated to berad 1.2% of the
total land surface. In addition, the holes willdugg following land
contour.

c) Fine litter (woody twigs less than 2mm diameterkland leaves)
will not be collected and removed.

As a result, the soil organic carbon stocks indageline scenario can

be expected to decrease more or increase lesivedtathe project

scenario. Therefore based on applied methodolbgg/pool can be
conservatively omitted.

[¢%)

Table C-2 GHG emissions by sources other than tresséting from changes in carbon pools

Source Gas |Included/ | Justification / Explanation
excluded

CO, |Included Potential significant emission source ttugansportation
Combustion of CH; |Excluded Potential emission is negligibly smalpas the methodology,
fossil fuels used applied
for vehicles N,O |Excluded | Potential emission is negligibly smad per the methodology

applied

Use of fertilizers |CO, |Excluded Not applicable

CH; |Excluded Not applicable

® http://cdm.unfccc.int/EB/Meetings/033/eb33_repapil6
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Source Gas |Included/ | Justification / Explanation
excluded
N,O | Included Potential significant emission source thuuse of synthetic
fertilizer in the proposed A/R CDM project activity

There will be no biomass burning either for siteparation or for forest management. Therefore,
emissions due to biomass burning are not takeraicdount.

C.4. Description of strata identified using theex antestratification: \

>> The ex ante stratification procedures in Sectighof the approved methodology applied have been
followed as below.

1. Stratification according to pre-existing vegetdabn:

Based on field surveys on vegetation, the pre-ptojegetations are grouped into three vegetatipagy
Therefore, 3 baseline strata were identified basegre-existing vegetation (Table C-3). See albteta
A-3 and Table annex 3-4 for detail pre-project watien and for each baseline stratum and land parce

Table C-3 Baseline strata

3?;2“{;? AELZE; Vegetation LSQS Land ID

BLS-1 827.6 dense Barren | ly0101 1ly0102 Iy0103 1Iy0104
Eupatorium, land ly0105 1ly0106 Iy0107 Iy0108
sporadic ~ shrubs ly0109 Iy0110 Iy0111 Iy0112
and trees ly0113 ly0114 Iy0115

BLS-2 422.6 Perennial Grazing | ly0202 1y0203 1y0204 |y0207
grasses, no ly0209 1y0210 [ly0211 1y0212
shrub,  sporadi¢ ly0213 1y0214 Iy0215 1y0216
trees |y0217

BLS-3 92.0 Eupatorium andGrazing | ly0302 ly0303 Iy0304 ly0305
grasses, no
shrub, sporadi¢
trees

2. Stratification according to the planned AR CDM poject activity:

Since each sub-compartment has same species aadofiplanting, and each species have same
management practices (see also Section A.5.4)eldrerin the project scenario, the lands are fwdlti
into 4 strata based on stand models to be plaitlé C-4).

Table C-4 Project Strata

Strata ID Stand model Area (ha)
PS- | Armandi pine + Yunnan pine 922.9

PS- I Yunnan pine + Szemao pine 29.1
PS- Il Armandi pine 168.3
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| PS-IV | Szemao pine | 221.9 |

3. Mapping stratification:

Both the baseline stratification and project sfition described above have been built into GIS
platform and stratification maps have been prodysed Fig C-1 and Fig. A-8 for an example of
baseline stratification map and project stratifmaimap). Since the stratification is based on
project maps, the strata boundary is well consistéh project boundary.
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Fig. C-1 Example of baseline stratification map
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C.5. Identification of the baseline scenario

>> As requested by the applied methodology, thet iplagisible baseline scenario has been determined
using A/R Methodological tool “Combined tool to id#y the baseline scenario and demonstrate
additionality in A/R CDM project activities”

in Section C.4.):

>> Using A/R Methodological tool “Combined tool tdentify the baseline scenario and demonstrate
additionality in A/R CDM project activitie$” the baseline scenario for all strata is to mainthe
current status (the abandoned barren lands oallg@zing land), see Section C.6 for details. Wrde
baseline scenario, land cover will continue to dase or, at best, remain constant, and the na&itah

of trees is unlikely to occur, because:

a There are few if any seed source that can disparsethe project sites due to the large size of
the project lands and their far from adjacent ftses

b Although there are spotted growing trees, the grass and stover, particularly the invasive
weed, prevents seeds from landing on mineral sal @mpetes with young seedlings. This is
also supported by the fact that the lands to berested have been non-forested lands at least
since mid 1980s

The project areas would remain degraded and wauhdiratie to degrade or remain in a steady state at
low level in the absence of the project activitgdese:

a The field surveys, interviews with stakeholdersci®m H for details) and social economic
analysis indicated that the plausible alternataredluses available to the project participants are
either continuation of the current status of thedlg¢keeping barren status or illegal grazing) or
forest plantation because the lands to be plamtedegally restricted for forestry purposes by
government. As a result other land uses, e.g.cature, are not allowed.

b In terms of the forestry land uses, the investnaaralysis indicates that the financial internal
return rate (FIRR) without the carbon revenue far type of proposed A/R project activity is
only 6.94% which is much lower than the requireie iaf return (RRR) by Chinese government
(see step 3 of Section C.6 for details). Thereadse apparent investment barriers and other
barriers that prevent the implementation of thestgb the project activity (see also step 2 of
Section C.6 for detail).

Under the baseline scenario, the carbon stockiimgibiomass of non-tree vegetation will remairasie

or decrease due to the continual degradation ofatds. Therefore, the baseline carbon stock clsange
can be estimated as the sum of carbon stock charge-project living biomass in the absence of the
proposed A/R CDM project activity.

" http://cdm.unfccc.int/EB/Meetings/035/eb35_repapiil®

36/93



UNFCCC/CCNUCC

CDM - Executive Board
PROJECT DESIGN DOCUMENT FORM
FOR AFFORESTATION AND REFORESTATION PROJECT ACTIVIT IES (CDM-AR-PDD) - Version 04

C.6. Assessment and demonstration of additionality

>> The steps as outlined in the A/R Methodologioal “Combined tool to identify the baseline scenar
and demonstrate additionality in A/R CDM projectidties”’ are followed to demonstrate that the
proposed A/R CDM project activity is additional andt the baseline scenario. Both barrier arguments
and investment analysis (steps 2 and 3) are applied

STEP 0: Preliminary screening based on the startingate of the project activity

The proposed A/R CDM project started on 1 April 208nd the proof that the lands to be planted are
eligible for the A/R CDM project activity has bedatailed in Section A.7 above based on the dedimiti

of forest per Chinese DNA, land use/cover mapsa$0land 1999, field surveys and interviews with
local communities.

The incentive of planned sale of GHG emission alloees is evidenced by the project implementation
plan by the Conservation International (Cl), basegurvey that was conducted in the summer 2006 and
cooperative contracts signed by the operatingyeatitl local communities. Without the GHG allowance
sales, the project would not be economically ativacand would face significant barriers.

STEP 1: Identification of alternative land use scearios to the proposed A/R CDM project activity
Sub-step 1a: Identify credible alternative land useenarios to the proposed CDM project activity

Using procedures below to identify credible altéivealand use scenarios to the proposed CDM project
activity:

a Analyzing the historical and existing land-use / lad-cover changes, and identifying key
factors that influence the land-use / land-cover @mges over timesAs presented in table A-3,
lands to be planted within the project boundary hétorically been forested lands before
1950s-1980sHowever, the areas suffered several large-scaletewd deforestation since then,
mainly caused by unreasonable policies. The fngjd scale of deforestation occurred during the
“Steel and Iron Campaign” in 1958-1959, followed ¢yntinuous damage and/or agricultural
cultivation during “Cultural Revolution” period (68-1976). Some lands were deforestated in
early 1980s due to an unsuccessful land tenuremafowhich lands including remaining forests
were allocated to individual household or villageoups who immediately harvested all forests
allocated to them without any measurement for regdion because they did not have
confidence in the land tenure reformation. Duehiese deforestation events, the project lands
had become non-forested lands by the mid 1980seftemless, human intervention did not halt
on these lands, but continued as fuelwood and gnaming. Due to the consecutive human
interventions and severe soil erosion, the land® lsaverely degraded. Currently, the lands are
degraded barren lands of low productivity or grgZiands, covered with some grasses, sparse
tiny shrubs and spotted trees. Most of lands acamied by invasive plant. Since all lands within
the project boundary are legally forestry landg turrent grazing activities are illegal. The
crown cover of the spotted trees is below 20% igh#te threshold of forest definition in China,
and will not exceed 20% with continuation of cutremnagement such as grazing, fuel wood
collection, as well as soil erosion. Due to lack sgfed sources and impacts of vegetation
especially the invasive plant, natural encroachroéirees is unlikely to occur.

b Interview with local farmers, forestry farm stalind nature reserve staff indicated that crown
cover of both tree and non-tree vegetation have kdeereasing in the last decades due to illegal
grazing, and/or fuelwood collecting as well as sobsion (see Section H). An invasive weed,
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Eupatorium (Eupatorium adenophorum), occupies sofrthe project land. Under the current
conditions, the land will continue to degrade and srosion will accelerate. This will result
either in the continued decrease of the carborkstboth in living biomass and soils, or at least,
maintenance of these stocks at a low level.

¢ National, local and sectoral land-use policies oregulations

Since 1980s, China has successively issued anderkwa series of laws and administrative
regulations related to forestry, such as the Reiguis for Implementing the Forest Law, the
Regulations for Grain for Green, the Regulationsti@ Protection of Wild Plants and Animals,
the Regulation for Nature Reserve, the Regulatwori-brest Fire Control, and the Regulation for
Forest Diseases and Pests Control, etc.

In the 1990s, China initiated a policy of “the ambo planted trees will be the one to benefit” to
encourage reforestation. The villages owning landee allowed to be contracted with farmers
for forestry purposes, with 30-50 years or evergéwncontract period. Within this period, the

right of using lands will not be changed. The lars#g contract can be prolonged if the farmers
apply for it.

To facilitate the restoration of forest resource Chinese government has launched several
programs over the past years, such as the GrairGfeen Program (started in 2001) that
subsidizes farmers to convert cropland on steepeskon forests, the Intensively Managed
Commercial Timber Plantation Base Program (stari€2D00), the Natural Forest Conservation
Program (launched in 1998), the Nature Reserve IDprent and Wild Conservation Program
(started in 2000), etc.

Although these programs had set overall developrgeals for forestry development and were
started before the adoption by the COP of the CDEIPM/decision 17/CP.7, 11 November
2001), none of the programs are targeted to dedriaels. The commercial timber plantation
base program usually target to productive lands Wigh economic return. Moreover, they are
not legally- or policy-binding, and meeting the godepends largely on the availability of funds.
There is a large financial gap to realize thesdsg@e the domestic funds for the reforestation in
this region have been limited for many years, armgintpy used for planting trees on the
economically attractive lands or more accessibiedaThe project lands are so remote that they
are not attractive for timber markets and are Uguabt target lands for the reforestation
programmers. In addition, local farmers/communities usually not able to fully finance forest
establishment because it is difficult for them & gpans from local banks for the purpose of
reforestation on remote degraded lands (loansgoc@tural activities and reforestation on near
and non-degraded economically attractive landsrareh easier to obtain).

Therefore, without the proposed A/R CDM projectiatt the project lands will not be
reforested as a result of national or sectoralcpdi and will continue to degrade. With the
project activity the on-going reforestation progeawill not be reduced.

Since the lands to be planted are restricted testoy purposes by governments, other land uses are
impossible, therefore the above analysis comes donalusion that the plausible alternative landsuse
available to the project participants are::

The proposed project not undertaken as an A/R Citdyept;

Continuation of current barren lands or illegalzyng lands.
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Sub-step 1b. Consistency of credible alternativendause scenarios with enforced mandatory
applicable laws and regulations

Current laws and/or regulations allow the contimrabf the current situation and the reforestation
the degraded lands. Therefore, the identified édiives are entirely in compliance with applicalelgal
and regulatory requirements, currently and in tredeeable future.

STEP 2: Barrier analysis

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

a) Investment barriers

Lack of access to credit: No credit mechanismsimnglace for farmers to make long term

investment in plantation forestry. Agricultural atee main income sources for local

communities in the project area. However, agricaltyproduction is subjected to flooding,

drought and other disasters. Food productivitydsyMow and the mean annual income per
capita in the project areas is only US$ 143 with lbwest at US$ 74 in Sanping Village of

Wadu Townahip (see Table G-1). Under this situatiocal farmers are living far below the

national poverty level. It is hardly possible fochl farmers/communities to afford the high
plantation establishment investment in the eardget because all incomes from wood and
non-wood products will occur quite some time after initial investment. On the other hand,
carbon credits will provide income in a shorteriperfollowing the start of the proposed A/R

project activity.

Debt funding not available for this project actwifThe chance to get long-term commercial
loans from banks for the purpose of reforestatiofow in the project area due to high risk
and the economical unattractiveness in the cortéxemote lands (loans for agricultural
activities and a few short-term fast-growing specieforestation on non-degraded
economically attractive lands nearby are a bitezasi obtain). With the proposed A/R CDM
project activity, the loan from local commerciahlka becomes easier.

The forestry farm and the nature reserve are fiadlpdndependent accounting enterprise.

The existing forest resources that allow to be ésted annually and the harvest amount of
license approved by government are quite limitelder€ is even no harvest for the nature
reserve for the purpose of conservation. The rexdram timber harvest can only afford to

the regeneration of forests and the operationefdhestry farm including the salary. In many

cases the farm has to find other income sourceshiorforest regeneration on the slashed
lands. In addition to the unavailable debt fundingm banks, as elaborated above, it is
difficult for the farm and the nature reserve tforest on the remote degraded lands in the
absence of the proposed A/R CDM project activity.

b) Technological barriers: Interviews with local conmities indicate that local
farmers/communities are usually short of accesguality seed sources and lack skills for
producing high quality seedlings and for successéd planting, as well as for preventing planted
trees from being subject to fire, pest and disaedisek. The forestry farms and the nature reserve
are experienced for reforestation on lands nearitly good conditions but have no experiences
on remote degraded lands as all of their previefmrestation activities occurred on lands that are
easily accessible and have good site and soil tiondi (planting and management are more
easier).
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¢) Institutional barriers: Individual farmer houser®ltbmmunities are too weak to successfully
manipulate the chain from investment, productiomrmarket especially for the wood and non-
wood forest products which will take a much longeriod than food production. In addition, the
lack of organizational instruments also prevenenthfrom overcoming technological barriers
mentioned above. The foresetry and nature reserve less institutional barriers.

d) Market risks: Currently the risks of timber markere perceived to be high by the project
participants because the nature of remote degrdaeds with low productivity and high
transportation costs, which cause the high cottie@timber production, would largely reduce the
marketing competitive capacity. As the price peit wf carbon credit is guaranteed in the
proposed A/R CDM project activity by means of atcact with the credit buyers, this provides
the certainty of future incomes. Although the markisks do exist for all other reforestation
projects, the higher productivity of other projettother areas tends to reduce the risks. Without
the sale of carbon credit, the basic financial @®rations and the risk awareness cited above
would drive the decision not to go ahead with thajqzxt.

Sub-step 2b: Elimination of land use scenarios there prevented by the identified barriers.

The alternative land use scenario “proposed praojectindertaken as an A/R CDM project” identified i
sub-step 1a above can be eliminated from land ceseasios due to barriers faced. The alternativd lan
use (continued status as barren or grazing landdass not face the above-mentioned barriers.

Sub-step 2c. Determination of baseline scenarioglibwed by the barrier analysis)

Is forestation without being registered as an AIBRMCproject activity included in the list of landeis
scenarios that are not prevented by any barrier?
no, then:
Does the list contain only one land use scenario?
yes, the remaining land use is the baseline saenari

STEP 3: Investment analysis
Sub-step 3a. Determine appropriate analysis method

The benchmark analysis method (Option Ill) is clmos&he PIN Financial Analysis spreadsheet
developed by the World Bank BioCarbon Fliiglused to conduct the investment analysis in Wwhic
Financial Internal Return Rate (FIRR) with and withthe carbon benefit are the relevant indicators.

Sub-step 3b — Option III: Apply benchmark analysis

The required rate of return (RRR) on equity is 8ifvestment projects based on the standard issued
by the National Reform and Development ComissioBRIC)® which is applicable to forestry projects.
This means projects can be approved by the governareadopted by forestry enterprises only when
their FIRR is expected to be higher than this tho&$value.

Sub-step 3c. Calculation and comparison of finantiadicators.

8 www.biocarfund.org
*NDRC et al. 2006. Economic analysis methods andrpeter for construction project (version 3). CHtanning

Press
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The FIRR of the proposed A/R CDM project activitasacalculated below, both without and with carbon
finance, and is 6.94% and 9.08% (at $8.00 per tafir@O,-e). When carbon benefit was included, the
FIRR exceeded the benchmark so that the proposRdCAM project activity is financially attractive.
When carbon benefit was excluded, the FIRR wasifgigntly below the benchmark, so that the
proposed A/R CDM project activity is not financialittractive in absence of the sale of carbon tgedi

Detailed calculation is summarized as following:

The planting is proposed to be conducted in the 2688. The cost for forest establishment (US$iha)
the first 3 years after planting are listed in Ball-5 below. The cost is estimated based on budget
standards for afforestation/reforestation in thdidtel Natural Forestry Conservation Program ared th
Grain For Green Program, the standard for projecdgbting in Yunnan Province, market information
issued by Provincial and local governments in 2@@@&ombination of local social-economic and market
profiles. Costs for weeding and fire and diseasgrobwill occur through 2008-2010.

Table C-5 Establishment costs in US$/ha

Items Armandi pine Yunnan pine Szemao pine
1 Establishment 529 496 796
1.1 site preparation 86 86 86
1.2 seedlings 115 81 382
1.3 planting 171 171 171
1.4 weeding (3 years) 86 86 86
1.5 fertilization (3 years) 71 71 71
2 Equipment and infrastructure 25 25 25
2.1 road and protection 25 25 25
2.2 tools 0 0 0
3 Other costs(designing, training,
technical demonstration and
consultation, administration,
supervision and, etc) 199 203 222
4 Total 753 724 1044

The operation costs include thinning and harvesttimgber transportation, replanting after harvest,
maintenance, administration, fire, pest and diseas¢rol, etc. from the"year after planting onward
until the end of the crediting period. Revenuesuide income from selling wood and non-wood product
and carbon credits.

Table C-6 Parameters for operating costs and tegen

Armandi pine| Yunnan pine| Szemao pine

Standing volume at thinning

(m*ha) 24.7 16.8
Timber output ratio (%) 65 65
Thinning timber output (ftha) 16.1 10.9
Standing volume at thinning

(m’ha) 35.0
Timber output ratio (%) 65
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Thinning timber output (ftha) 22.8
Standing volume at harvest
(m%ha) 66.7 95.1 118.7
Timber output ratio (%) 60 55 55
Harvest timber output (ftha) 40.0 52.3 65.3
( /m) 7.9 7.9 7.9
( /m) 0.3 0.3
0.3
" ( /m) 157.1 142.9 142.9
" ( /ha)
79 79 79
#$% & ' ( )*% 15%

Sup-step 3d: Sensitivity analysis

The most important factors influencing the FIRR tbe proposed A/R CDM project activity are the
product output, product price and operating coBbe establishment costs are 21.8% of the total cost
(0.48 versus 2.20 million US$) and will occur iretfirst 3 years. As a result, this cost has a &mnall
impact on the FIRR. Sensitivity analyses wittD% variations of these most important factors shuat

the FIRR without carbon will be below RRR (8%) retcase of (Table C-7)

10% increase in product output or price, or
10% decrease in operating cost
And the FIRR with carbon revenue will still be akbd®RR in the case of
10% decrease in product output or price, or
10% increase in operating cost

This infers that the proposed A/R CDM project atyivs still economically unattractive in absende o
carbon benefit, and is still attractive with carbr@wvenues, if 10% changes in the key assumptions ar
assumed.

Table C-7 Sensitive analysis

Parameters Variation FIRR (%)

Without carbon benefit

Product price +10% 7.54
-10% 6.24

Product Output +10% 7.54
-10% 6.24

Operating cost +10% 6.71
-10% 7.16

With carbon benefit

Product price +10% 9.56

-10% 8.55
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Product Output +10% 9.56
-10% 8.55

Operating cost +10% 8.88
-10% 9.29

STEP 4: Common practice analysis

There has been very limited reforestation in th@qmt regions in the past. The reforestation wasiimna
established years ago by a small number of relgtivealthy communities and farmers at a time when
there were not many alternative investment oppdrasm As it was not profitable and there was dittl
market incentive, the activities could not be egtsh by investors. As the cost of labour and plantin
materials including seedling and fertilizers hasréased significantly in recent years, the farnasrd
forest farm are not willing to plant trees in remotlegraded land, which is not economically ativact
This is consistent with the above financial analysesults, which indicates that reforestation is
economically unattractive in the absence of propads& CDM project activity, due to slow tree growth
low land productivity and high transportation costs

The approval and registration of the proposed AMBRVCproject activity will alleviate economic and
financial hurdles, as well as the other identifiigdriers, and thus enable the proposed A/R CDMeptoj
activity to be undertaken.

Reducing the perceived investment risks of thegmtopctivity, by providing a more steady, and
guaranteed (fixed purchase price of L£Libcome stream that makes the project more incigr@n
from timber market risks and the risks associatéll lwng transport distances from timber markets.
The carbon sequestered by the growing trees craates ‘virtual cash crop’ for the participants at
a guaranteed price, which is secure and thus aalyeots to add to the other products (such as
wood products) that have an uncertain market pimcéhe future. Income from carbon credit
depends on reaching the growth objectives, whemeasme from timber depends on reaching
growth objectives and on a viable market in thereitincluding established means of transportation.
The cost of the latter is uncertain, and thus #r®@an credits are the only income of the projeat th
can be estimated and expected with a reasonablyniasket risk. Thus carbon credit can be seen as
the means to ensure the proposed A/R CDM projdetityc if timber has a lower market price in
the future, at least does not incur a loss. Witlt,tthe local farmers/communities and operating
entities are interested in it.

As stated above, local farmers/communities usuedlgnot afford stand establishment and it is
difficult for them to get loans from banks for tharpose of reforestation on remote degraded lands.
The proposed A/R CDM project activity with its carb benefits can make it easier for local
farmers/communities and forestry farms to obtaankfrom local commercial banks.

The local forestry agencies as well as farms wifamize the training for local communities to
extend the improved reforestation technologies sashseed and seedling selection, nursery
management, site preparation, planting models.

>>The baseline net removals by sinks are the sutmeotarbon stock changes in carbon pools in the
absence of the proposed A/R CDM project activitg.demonstrated above, the baseline scenario is the
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continuation of current degraded/degrading or stetate, under which the carbon stock changesad de
wood, litter and soil organic matter are consewedyi assumed to be zero based on the methodology
applied. The baseline net removals by sinks anethiee estimated as the carbon stock changesiingliv
biomass of pre-project trees. Please see AnnextBdadetail calculation and Table annex 3-7 anolda
annex 3-8 for the baseline carbon stock changes.

Table C-8 Numerical values and sources of all datl in the calculation of baseline net removals by

sinks

ID Data Data unit | Value applied Data Commen
number | variable source t
BS001 Armandi ping equation | SV = (.228* (1 -e007 )54474 An,1995 | e
growth curve
BS002 Alnus growth equation | SV, = 0.880452¢1- gt 003%!*)291214¢ | Fitted e
curve using
data from
Forestry
inventory
in Yunnan
Prov
in1992,19
97 and
2002
BS003 | Armandipind t.d.m.n? | 0.396 National | d
wood density inventory
BS004 | Alnuswood | t.d.m.n? | 0.443 National | d
density inventory
BS005 BEF for Dimensio | 2.028 National | d
Armandi pine | n-less inventory
BS006 BEF forAlnug Dimensio | 1.423 National | d
and walnut n-less inventory
BS007 Root-shoot | Dimensio | 0.171 National | d
ration for n-less inventory
Armandi pine
BS008 Root-shoot | Dimensio | 0.313 National | d
ration for n-less inventory
Alnus and
walnut
BS009 Carbon Dimensio | 0.5 IPCC d
fraction n-less

Table C-9 Estimated baseline net removals by sinks

Year Annual estimation of baseline net
anthropogenic GHG removals by sinks in
tonnes of CQ e
2008 265
2009 290
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2010 314
2011 336
2012 357
2013 375
2014 391
2015 406
2016 418
2017 428
2018 436
2019 443
2020 447
2021 450
2022 452
2023 452
2024 451
2025 448
2026 445
2027 440
2028 435
2029 429
2030 423
2031 416
2032 408
2033 400
2034 392
2035 383
2036 374
2037 365

Total estimated baseline net GHG

removals by sinks (tonnes of 12,071

CO2¢)

Total number of crediting years 30

Annual average over the crediting

period of estimated baseline net 202

GHG removals by sinks (tonnes of

CO2¢e)

C.8. Date of completion of the baseline study artie name of person(s)/entity(ies) determining the
baseline

>> Date of completion of baseline study: June T®72

Name of person/entity determining the baseline:

The Nature Conservancy China program: JianjMa@tnc.org.cn
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Yunnan Forestry Department Carbon Sequestratioiceff

Zeyuan Xiaxia zy1974@163.com

Tao Liu,ivanlit@163.com

Tengwei Suynfccb@163.com

Baoshan Forestry Bureau Carbon sequestration offie@shuang Zheng,

Chinese Academy of Forestry: Xiaoquan Zhatimpguan@-caf.ac.cn

All of these persons or entities are not projectipipants.
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>> The actual net greenhouse gas removals by sipkesent the sum of the changes in carbon stacks i
the carbon pools within the project boundary, mithgsincrease in non-G@HG emissions measured

in CO, equivalents by sources that are increased asilh oéshe implementation of the proposed A/R
CDM project activity, while avoiding double counginwithin the project boundary, attributable to the
A/R CDM project activity. Based on the approved moetology applied, the aboveground biomass and
belowground biomass are the pools to be accounted f

a. Estimate of carbon stock changes in living biomaasder the project scenario
Methods and procedures described in Section lIithefpplied methodology have been followed below.
a.l Loss of pre-project tree and non-tree vegetatio

It is conservatively assumed that all pre-projest tand non-tree vegetation will be died out. Tioees
the carbon stock loss of pre-project tree and nemyegetation equals to the carbon stock at dredt
the proposed A/R CDM project activity, which hagbestimated using equation (1)-(4) in the A/R
Methodological Tool “Estimation of emissions frohea&ring, burning and decay of existing vegetation
due to implementation of a CDM A/R project activifj(Table D-1, see Annex 3 for detail estimation).
All carbon loss is accounted in the year 2008.

Table D-1 carbon loss of pre-project tree and mea-vegetation

Carbon loss (tC¢)
Baseline Area | Non-tree vegetation Trees Total
strata b M1 ace | Bos| SU-| ace | e | SUP| acs| BoB| Tou
total total

BLS -1 827.6| 2,484 6,884 9,371 77 18 95 2,56 6,904 9,47]
BLS -2 422.6 341 3,209 3,55( 127 36 162 467 3,244 3,717
BLS -3 92.0 799 914 1,71¢ 246 71 317 1,04¢ 9871 2,033
Total 1342.2| 3,629 11,014 14,64} 449 124 574 4,078 11,13§ 15,21¢

Note: AGB: aboveground biomass; BGB: belowgrouraizss

a.2 Estimates of carbon stock changes in living maass of planted trees

BEF method as presented in Section 11.5.1.1 anddta (15) and (16) of the approved methodology
applied is used.. As presented in table C-4, ti difference among project strata is tree speares

the management model for each species is idenfibatefore, in applying the equations of the appdov
methodology, stand model is neglected.

Local growth curves are used for projecting grouftplanted trees:

1% http://cdm.unfcce.int/EB/Meetings/036/eb36_repapd6
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V(t)

\Y,

=NT,

=NT

0.200346x1- gt 0054764y 20785602

x0.228* (1 _e(-0.07>A) )5_4474

® ®

Vi =NT, >0.000QL66068%A™#°°

Where

Vo stem volume at timefor the project scenario,rha’
NT Number of trees at timie tree hd

A Stand age, year

These curves were used to estimate the averaghameable volume per tree and per hectare of each
species of plantation. Taken into account natu@taty, the number of trees is assumed to be 80%
initial planting density (the survival rate in ttiiyear after planting usually reaches to 85-90%hén
project area). There will be no fuelwood gathemngdving trees. Thinning will also be accountedsed
on forest management plan for each project stréflable C-4). The average merchantable volume is
then converted into carbon stock and carbon stbakges in aboveground biomass and belowground
biomass via wood density (WD) and Biomass ExpanBaxtors (BEF) and root-shoot ratio (R) (Table
D-2) based on equation (15)-(18) presented in pipecved methodology applied, using
LULUCFSequestrationinput Tools developed by the M/&ank BioCarbon Fund
(www.biocarfund.org). The carbon stock and carliorlschanges of the planted trees are summarized
in Table D-3 and Table D-4 respectively. Pleaseastsehed spreadsheet for the detail calculation.

Table D-2 Wood density, BEF and Root-shoot ratiosfeecies uséd

Wood Density

Tree species (tonnes d.m. i) BEF Root-shoot ratio
Armandi pine 0.396 (14,0.017) 2.028 (19, 0.076)  0.171 (24, 0.006)
Yunnan pine 0.482 (17, 0.009) 2.085 (6, 0.833) 0.195 (7, 0.033)
Szemao pine 0.454 (33, 0.034) 1.583 (6, 0.080) 0.159 (6, 0.011)

Note: data in parentheses represent number of searapld standard error respectively.

! Derived using data from forestry inventory thatddeen conducted once every 5 years

12 An, Heping. 1988. Growth curves for plantatiorMesson pine, Chinese fir and Armandi pine. CerSmlth
Forest Investory and Planning, (2):13-19

¥\Wang Jingchang. 1990. Analysis on growth of Szepiae plantation. Forest Inventory and PlannindQ,9
(3):1-6

*Institute of Forest Ecology, Environment and Petite, CAF, Updated Database for China GHG Invenior
Forestry Sector.
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Table D-3 Estimated carbon stock changes in liilmgnass of planted trees

Carbon stock (t C) Carbon stock changes (#/@®
Abovegroun(belowground total Abovegroun(belowground total
2008 0 0 0 0 0 0
2009 4 1 5 16 3 19
2010 43 8 51 142 26 168
2011 140 26 165 354 65 419
2012 319 59 378 659 120 780
2013 613 112 725 1,076 195 1,271
2014 1,056 191 1,248 1,626 292 1,918
2015 1,690 304 1,994 2,324 415 2,738
2016 2,555 458 3,013 3,173 562 3,735
2017 3,691 658 4,348 4,163 734 4,896
2018 5,129 910 6,039 5,275 925 6,201
2019 6,898 1,219 8,117 6,485 1,133 7,617
2020 9,015 1,587 10,602 7,762 1,351 9,112
2021 11,490 2,017 13,507 9,076 1,575 10,651
2022 14,326 2,508 16,834 10,399 1,800 12,199
2023 17,518 3,059 20,578 11,706 2,021 13,727
2024 19,531 3,426 22,957 7,381 1,346 8,726
2025 23,113 4,046 27,159 13,132 2,272 15,404
2026 26,973 4,712 31,686 14,156 2,444 16,600
2027 31,090 5,422 36,512 15,096 2,602 17,698
2028 35,440 6,170 41,610 15,948 2,744 18,692
2029 39,997 6,953 46,950 16,710 2,871 19,580
2030 44,738 7,766 52,504 17,384 2,981 20,365
2031 37,714 6,602 44,317 -25,753 -4,267 -30,020
2032 41,433 7,243 48,676 13,635 2,348 15,983
2033 45,232 7,896 53,128 13,929 2,394 16,323
2034 49,098 8,559 57,656 14,174 2,432 16,606

49/93



CDM - Executive Board

PROJECT DESIGN DOCUMENT FORM

UNFCCC/CCNUCC

FOR AFFORESTATION AND REFORESTATION PROJECT ACTIVIT IES (CDM-AR-PDD) - Version 04

2035 53,019 9,230 62,249 14,377 2,462 16,839
2036 56,985 9,908 66,893 14,543 2,485 17,029
2037 60,988 10,591 71,579 14,678 2,504 17,182

Table D-4 Carbon stock changes in living biomasglaited trees for project strata

Carbon stock (t C) Carbon stock changes (t Clyr)

PS-1 PS-2 PS-3 PS-4 PS-1 PS-2 PS{3 PS
2008 0 0 0 0 0 0 0 0
2009 5 0 0 17 1 0 0
2010 35 4 0 13 110 12 0 47
2011 109 11 0 45 272 29 1 118
2012 246 25 3 105 502 51 9 219
2013 468 46 11 199 817 77 31 347
2014 806 75 31 337 1,237 105 74 503
2015 1,290 111 71 523 1,775 135 144 685
2016 1,953 157 137 767 2,433 166 244 892
2017 2,827 211 239 1,073 3,203 198 372 1,124
2018 3,936 273 382 1,450 4,066 230 525 1,381
2019 5,299 345 572 1,903 4,997 262 697 1,661
2020 6,926 425 813 2,439 5,969 294 884 1,966
2021 8,823 513 1,107 3,064 6,953 326 1,078 2,293
2022 10,983 611 1,454 3,786 7,923 358 1,273 2,644
2023 13,398 717 1,854 4,609 8,854 389 1,464 3,018
2024 16,051 723 2,303 3,877 9,727 22 1,646| -2,682
2025 18,921 826 2,798 4,609| 10,524 378 1,815 2,683
2026 21,985 936 3,334 5,424 11,235 401 1,968 2,991
2027 25,218 1,052 3,908 6,329| 11,851 425 2,103 3,315
2028 28,591 1,174 4,513 7,325| 12,368 448 2,218 3,654
2029 32,078 1,302 5,144 8,418 12,785 471 2,313 4,008
2030 35,651 1,437 5,795 9,612 13,102 494 2,388 4,377
2031 30,787 1,364 4,523 7,637| -17,835 -268 -4,664 -7,243

50/93



UNFCCC/CCNUCC

CDM - Executive Board
PROJECT DESIGN DOCUMENT FORM
FOR AFFORESTATION AND REFORESTATION PROJECT ACTIVIT IES (CDM-AR-PDD) - Version 04

2032 33,567 1,484 4,996 8,622 10,193 440 1,736 3,612
2033 36,352 1,608 5,474 9,686 10,214 456 1,750 3,901
2034 39,129 1,736 5,952| 10,831 10,180 472 1,753 4,201
2035 41,882 1,870 6,428 | 12,062| 10,095 488 1,745 4,511
2036 44,600 2,007 6,899| 13,379 9,966 505 1,728 4,831
2037 47,272 2,149 7,363 | 14,787 9,798 522 1,703 5,161

b. Estimates of the increase in GHG emissions by sow@s

The directN,O emission caused by fertilizer application is extpé to be the only GHG
emissions by sources within the project boundacyeimsed aa result of the implementation of the
A/R CDM project activity.There will be no other GHG emissions by sources lsza

The site preparation, planting, fertilization, thing as well as the logging in the proposed A/R
CDM project activity will be conducted manually,thdut using machinery tools that consume

fossil fuel, i.e. Eryegum

There will be no biomass burning during site pragian thus GHG emissions from slash and
burn activity are nil, i.e EgjomassBurn ;

No irrigation will be used in the proposed A/R COdvbject activity.
Therefore, GHG . = N,0O

direct - Nfertilize r

At the first 4 years of after planting, compoundtietic fertilizer, with a nitrogen content of 1094l

be applied. The amount of fertilizer to be appli®80g per tree at the time of planting, 100g pee in
the second year, 1509 per tree in the third yew 2009 per tree in the fourth year. The total amhad
nitrogen to be applied per year was calculateddasdhe amount per tree, planting density andtjplgn
area. Using formula (1) and (3) in A/R Methodola@itool “Estimation of direct nitrous oxide emissio
from nitrogen fertilization, the direciN,O emissions were then estimated to be ®0; e, including
49 tCQ e in 2008, 98 tCoe in 2009, 147 tCEe in 2010 and 196 tC in 2011. During the

estimation, default values 0.01 and 0.1 from 2006Q Guidelines were used for emission factor

for emissions from N inputs (EFand fraction that volatilises as NH3 and NOxdgnthetic
fertilizers, respectively.

>> Based on the approved baseline and monitorirtgadelogy applied, there are three potential
sources of the leakage (LK):

GHGs emissions caused by vehicle fossil fuel cobrusiue to transportation of seedling,
labours, staff and harvest products to or fromeuosites,LKycpicies

'3 http://cdm.unfccc.int/EB/Meetings/033/eb33_repaptif
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Carbon stock decreases caused by displacemerg-girpject grazing and fuelwood collection
activities, LK ActivityDispIacemen't

Carbon stock decreases caused by the increased wsed posts for fencind.K tencing-

a. Estimation of LKygpicle

Labors used for the proposed A/R CDM project astigre from local villages, hence transportation fo
labors is not needed. All seedlings used in th@@sed A/R CDM project activity will be bred either
local nuseries or bought from nurseries nearbyteanported to the project lands. There is alsoedne
for transporting thinned or harvested timber. A meudsize track, heavy track, livestock and manpower
will be used, depending on the location of the grbjands. Based on the amount of seedlings arl see
needed for reforestation and the expected outpthinhed or harvested timber, the leakage caused by
vehicle use is estimated using equation (2) andl i(B&/R Methodological Tool “Estimation of GHG
emissions related to fossil fuel combustion in ZZRM project activities*® and equation (35) in Section
[1.6.1 of the approved methodology AR-ACMO0001/versi01 applied for each parcel of land and each
species. The emission factor is 2.6353 kg Q@™ for diesel and 2.49 kg Gditre™ for gasoline for all
vehicle (from China’s national initial national comanication). The expected leakage is 999 t-€Dy

the end of the crediting period (Table D-5 below).

Table D-5 Estimateed leakage from transportation

Year No. Year Annual Leakage (t G@ yr?) Cumulative Leakage (t G£2)
1 2008 1 1
2 2009 0 1
3 2010 0 1
4 2011 0 1
5 2012 0 1
6 2013 0 1
7 2014 0 1
8 2015 0 1
9 2016 0 1
10 2017 0 1
11 2018 0 1
12 2019 0 1
13 2020 0 1
14 2021 0 1
15 2022 0 1
16 2023 15 16
17 2024 0 16
18 2025 0 16
19 2026 0 16
20 2027 0 16
21 2028 0 16
22 2029 0 16
23 2030 137 153
24 2031 0 153

'8 http://cdm.unfccc.int/EB/Meetings/033/eb33_repapiilft
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25 2032 0 153
26 2033 0 153
27 2034 0 153
28 2035 0 153
29 2036 0 153
30 2037 845 999

b. Estimation of I-KActivityD'spIacement

Some lands to be planted in the proposed A/R CDdjept activity are subjected to fuelwood collection
and some parcels of lands have grazing animalswththis is illegal. Thus, as the result of thej@ct
activity, grazing and fuelwood collection may beorarily or permanently displaced from the project
sites to other locations. The displacement mayitr@sleakage if the new grazing areas are obtaled
converting stocked areas, particularly forestgrazing land, and if the displaced fuelwood coltatt
results in degradation or deforestation of forasis devegetaion of other lands.

b.1. Estimation of LKy ersior(L€akage due to conversion of land to grazing land)

The pre-project animal population and the numbegrazing month from different livestock groups on
lands within the project boundary and outside ttigget boundary that are under the control of the
project participants have been surveyed usingdfaatory Rural Appraisal (PRA), with a result
summarized in Table D-6 below. The annual biomakske of the animals over the project lands and
existing grasslands is estimated using equatiom(8)e A/R methodological tool “Estimation of GHG
emissions related to displacement of grazing diei/in A/R CDM project activity"” and the required
area to accept displaced animals is estimated @esjongtion (4) of the methodological tool. D)\# from
Table 3 in methodological tool. The total annual prémary productionANPP is estimated based on
land area and ANNP per hectare which is defauliasfrom Table 3.4.2 of IPCC good practice
guidance LULUCF.

Table D-6 indicates that there are sufficient emxgsgrazing lands under the control of the project
participants that can adopt displaced animalseuen if all pre-project animals are displacedxisteng
grasslands outside the project boundary but uigecdntrol of the project participants, the exigtin

grazing lands are still under the grazing capadiherefore,LK =0.

Conversion

b.2. Estimation ofLK ;,cwo0d(L€akage due to displacement of fuelwood collegtion

Trees can be harvested only when the local goverhisgues a harvest licence. Such a licence idlysua
not issued to allow tress to be harvested for flibls harvest regulation has been well enforced ove
China. Therefore, local villages usually harvestoheeous and shrub biomass for fuel because of the
unavailability of other cheap fuel materials. Moren local farmers will be able to collect fuel kit

the project boundary without compromising the gtowf trees established under the proposed A/R
CDM project activity by gathering dead wood androfzes and shrubs growing between the trees during

" http://cdm.unfccc.int/EB/Meetings/036/eb36_repapi®
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the early stages of succession. Therefore, aethdt rof the proposed A/R CDM project activity,kage
from the displacement of wood as collection fod fsenil, i.e., LK =0.

fuelwood

c. Estimation of LK tgncing

No wood post will be used in the proposed A/R CDidjgct activity. Therefore, there will be no
leakage induced by the use of wood post,liLlé =0.

fencing
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Table D-6 Pre-project animal populations and land =ailable for adopting displaced animals

Number of Biomass consumption Existing grazing land outside the project boundargler
animals (head) (t d.m/yr) the control of the animal owners
0 .
@1 o Current number . . Required
= (@] f . | Biomass consumption
3| S of animals (t d.miyr) (td.m area
P el 8]l g | 2| 8| = (head) Ihalyr) (ha)
T ) S T S S total ° °
1T o slel g | 2| 2| B |
s|g| | 8| 2|50
LY0302 10 0 30 80 0 50 130 113 22| o] 120 176 0| 201 377 8.2 62
(@]
£ LY0303 3] 0 12 24 0 20 44 65| 34| O 80| 272 0| 134 406 8.2 55
o
5| g LY0305 41 0 14 32 0 24 55 69| 20| O 20| 160 0 34 193 8.2 30
Tlwn
]
= LY0304 6| 0 80| 128 0| 134 262 92| 24| o] 180 192 0| 302 494 8.2 92
! LY0202
43 LY0203 "
2 LY0207 12 | 10 52 96 80 87 263 220 20| 20| 200| 160| 160 336 656 8.2 112
a
< % LY0209 5| 4 12 40 32 20 92 120| 12| 6 62 96 48 | 104 248 8.2 41
> & % LY0210 ' 41 3 8 32 24 13 69 160| 10| 3 46 80 24 77 181 8.2 31
E ! LY0204 ' 12| 7 44 96 56 74 226 200| 24| 22| 240| 192| 176| 403 771 8.2 122
@
= g LY0211 ' 30| 14| 130 =240 112| 218 570 320 30| 24| 140| 240| 192 235 667 8.2 151
3 ( LY0212 20| 10 62| 160 80| 104 344 240 20| 15| 132| 160| 120| 222 501 8.2 103
(o))
2 LY0213 ' 10 0 0 80 0 0 80 340 10| 10 40 80 80 67 227 8.2 37
@ LY0214 " 5 0 0 40 0 0 40 230| 12| 3 20 96 24 34 153 8.2 24
b ( LY0215 3| 0 0 24 0 0 24 240 12| 3 20 96 24 34 153 8.2 22
N
< LY0217 )) | 50| 20 0| 400| 160 0 560 278 | 16| 12 20 | 128 96 34 257 8.2 100
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(. LY0216 8 3 10 64 24 17 105 120 6 12 60 48 96 101 245

(G LY0216 " 41 1 12 32 8 20 60 140| 8| 14 40 64 | 112 67 243
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| E.1. Monitoring of the project implementation: |

| E.1.1. Monitoring of forest establishment and mangement: |

>>
a. Monitoring of forest establishment

To ensure that the planting quality conforms toghectice described in AR-CDM-PDD and is well impknted, the following monitoring activities will be
conducted in the first three years after planting:

To confirm that site and soil preparations are anpnted based on practice documented in PDD ne.glash and burn, no overall plough. If slash
and burn of pre-existing vegetation occur, emissiassociated shall be accounted for based on miogitmethodology applied:

Site burning upon occurring: the date, locatioeaabiomass removed and burnt shall be recordedhaadured,;
Disturbance of soil surface: Checking the ensusimgll hole preparation with the disturbance on saiface less than 10%.
Planting: date, location, area, tree species (tstumixture models);
Fertilization: date, location, area, tree specespunt and type of fertilizer applied, nitrogen teon, etc, in the first 3 years;

Survival checking:

The initial survival rate of planted trees shalldoeinted three months after the planting, and aetpig shall be conducted if the survival rate is
lower than 90 percent of the final planting density

Final checking three years after the planting;

The checking of the survival rate using samplinghods.
Weeding: check and confirm that the weeding pradsdmplemented as described in the PDD;
Survey and check that species and planting for saatum are in line with the PDD;

Document and justify any deviation from the planfa@st establishment.
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b. Monitoring of forest management

Forest management practices to be monitored include
Fertilization: date, location, area, tree specespunt and type of fertilizer applied, nitrogen teon, etc, in the first 3 years;

Thinning: date, location, area, tree species, thgnmtensity, volumes or biomass removed;

Harvesting: date, location, area, tree speciesywe$ or biomass removed;

Coppicing: date, location, area, tree species,mebior biomass removed;

Fuel wood collection: date, location, area, treecegs, volumes or biomass removed;

Monitoring of disturbances: date, location, areR8Zoordinates and remote sensing, as applicétde)species, type of disturbance, biomass lost,

implemented corrective measures, change in thedaoyrof strata and stands.

ID Data Data unit Measured (m), Recording Number of Comment
number variable calculated (c) frequency data points /
estimated (e) Other
or default (d) measure of
number of
collected
data
1.1.2.01 | Area of slashha m Once before All strata To confirm there is no slash and burn
and burn planting
1.1.2.02 | proportion of % c Once before All strata To confirm there is no overall ploughdatihe area
soil planting disturbed by soil preparation less than 10% of tota
disturbance surface area.
1.1.2.03 | Amountof |t m annually All strata
fertilizer
applied
1.1.2.04 | N contentin| dimensionless m annually All types of
fertilizer 1 fertilizer
applied applied
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1.1.2.05 | Survival ratg dimensionless m 3 months and 3 | All species | using permanent or temporary sample plots
years after and strata
planting
1.1.2.06 | Area thinneg ha m annually Al strate_l Record location, species and area
and species
1.1.2,07 | Jhinning m/ha m annually All strata | e d volume
intensity and species
1.1.2.08 | Harvest area ha m annually Al strate_l Record location, species and area
and species
11.2.09 Harvest mha m annually All strate_l
volume and species
annually Location, area, species and type of disturbance,
. All strata :
1.1.2.10 | disturbance area m .| volume or biomass loss, changes strata/project
and species .
boundary due to the disturbance

E.1.2. If required by the selected approved methadogy, describe or provide reference to, SOPs andiglity control/quality assurance
(QA/QC) procedures applied:

>> To ensure the net anthropogenic GHG removalsibls to be measured and monitored precisely, lasedverifiably and transparently, a quality
assurance and quality control (QA/QC) proceduréhelimplemented, including:

a) Reliable field measurements
To ensure the reliable field measurements,

Standard Operating Procedures (SOPs) for eachddtéipe field measurements, including all detaibgbs of the field measurements and
provisions for documentation for verification puses, will be developed and adhered to over time.

Training courses on the field data collection aathdanalyses will be held for persons involvinghe field measurement work. The training
courses should ensure that each field-team meratielly aware of all procedures and the importaoiceollecting data as accurately as possible.
To achieve this, both classroom examination arld &amination will be conducted, and only thosa thave passed the examination can join the
team. Test plots will be established and usedHerfield examination in which all measurements @tipent components and procedures will be
examined.
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A document that shows that these steps have bédewéd will be presented as a part of the monitpri@port. The document will list all names of
the field team and the project leader will certligt the team is trained;

Any new staff will be adequately trained.

b) Verification of field data collection

To verify that the plots have been installed aredrtfeasurements taken correctly, the following weokild be undertaken:
15% of randomly selected plots will be re-measumgdnother team
Key re-measurement elements include the locatigriad$, DBH and tree height of all trees present.

The re-measurement data will be compared with tiggnal measurement data. Any deviation betweensonggnent and re-measurement below
5% will be considered tolerable and error above Bffy. errors found will be corrected and recordedy &rrors discovered will be expressed as a
percentage of all plots that have been recheckpdotdde an estimate of the measurement error.

c¢) Verification of data entry and analysis

Reliable estimation of carbon stock in pools regglipproper entry of data into the data analysesadpheets. To minimize the possible errors in thegss

of data entry, the entry of both field data andlalbory data will be reviewed using expert judget@am, where necessary, compared with independeat d
to ensure that the data are realistic. Communicdiigtween all personnel involved in measuring amalyaing data will be used to resolve any apparent
anomalies before the final analysis of the monitgrilata is completed. If there are any problemhk thié monitoring plot data that cannot be resolvee,
plot should not be used in the analysis.

d) Data maintenance and archiving

Data archiving will take both electronic and pafigms, and copies of all data will be provided &xle project participant. All electronic data andarts
will also be copied on durable media such as Clscapies of the CDs are stored in multiple locaidrhe archives include:

Copies of all original field measurement data, lalbary data, data analysis spreadsheet;
Estimates of the carbon stock changes in all chpsets and nhon-COGHG and corresponding calculation spreadsheets;
GIS products;

Copies of the measuring and monitoring reports.

E.2. Sampling design and stratification:
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>> The number and boundaries of the strata defixegihte in Section C.4 may change during the drediteriod (ex-post). Therefore, strata should be
monitored periodically. If a change in the numbmd area of the project strata occurs, the samfdamgework should be adjusted accordingly..

a. Monitoring of strata

The ex ante project stratification presented ini8edC.4 will be used as a basis for monitoringwdaer, since there is, usually some extent, a dioprof
planned forest establishment and management peaadievell as unexpected disturbance, this ex amatifisation shall be updated regularly baseden (
post stratification):

Unexpected disturbances occurring during the dregdjgeriod (e.g. due to fire, pests or diseaserealts), affecting differently different parts of an
originally homogeneous stratum or stand;

Forest establishment and management (clearingtifdghinning, harvesting, coppicing, re-replagdimay be implemented at different intensities,
dates and spatial locations than originally planinettie PDD;

Two different strata may be similar enough to altveir merging into one stratum. If one of the aboecurs, ex-post stratification may be required.
The possible need for ex-post stratification wéldvaluated at each monitoring event and changée istrata will be reported to the DOE for
verification.

b. Sampling size

Permanent sampling plot will be established andsunea periodically for monitoring purposes. Assugnihe cost for establishing a sample plot for each
stratum is constant, equations (1), (2) and (4héthodological tool “Calculation of the number afple plots for measurements within A/R CDM project
activities™® have been used to calculate the number of platedoh stratum (Table E-1 below.. The average stgnelume (Q, mha) of plantations
have been calculated based on growth curves pezbé@mtSection D.1.a.2 above. The standard deviaifoeach stratum (¥tis set as the 20% of the
standing volume. The precision level was set as. I0¥ensure statistically independence for eactistr, minimum 3 plots are set for each stratum.

However, it is possible to reasonably modify thegke size after the first monitoring event basedhanvariation of the carbon stock changes andilpless
disturbance.

Table E-1 Number of monitoring plots for each strat

Strata ID Species Area (ha) Number of samplingsplot
Yunnan pine 184.6 3
PS -l —
Armandi pine 738.3 16
PS -l Yunnan pine 14.6 3

18 http://cdm.unfccc.int/EB/Meetings/031/eb31_repapil6
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Szemao pine 145 3

PS -l Armandi pine 168.3 4
PS-IV Szemao pine 221.9 3
Total 32

c. Sampling plot size

The stands to be established are relative den&d (tées per hectare). The size of plots is heeatas20 m 20 m 400 nf (including 6 trees within
each sampling plot).

d. Locating sampling plots

To avoid subjective choice of plot locations (pbeintres, plot reference points, movement of plotres to more “convenient” positions), the permanen
sample plots will be located systematically withaadom start. This will be accomplished with théphaf a GPS in the field. The geographical position
(GPS coordinate), administrative location, stratumd sub-stratum series number of each plot wiltdo®wrded and archived. It is to be ensured that the
sampling plots evenly spread as possible.

e. Monitoring frequency

The planting activity started in 2008. Szemao pitlebe thinned at age 16 and 23. The Armandi pilebe thinned at age 23. There will be no harirest
during the crediting period. To avoid the coincidenvith peaks in carbon stocks, the first monitgrivill be conducted in the year 2012, with a subged
monitoring interval of 5 years, i.e., in 2017, 20aAd 2027 respectively. Verification will be cowltled in 2012, 2017, 2022, 2027 (Table E-2).

Table E-2 Monitoring times versus harvest and timgnime

Year No Year Monitoring Verification Thinning

2008
2009
2010
2011
2012 X X
2013
2014
2015

O~NO U, WN PP
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9 2016

10 2017 X X
11 2018

12 2019

13 2020

14 2021

15 2022 X X
16 2023 X
17 2024

18 2025

19 2026

20 2027 X X
21 2028

22 2029

23 2030 X
24 2031

25 2032 X X
26 2033

27 2034

28 2035

29 2036

30 2037 X X

f. Measuring and estimating carbon stock changes evtime

The growth of individual trees on plots will be rsaeed at each monitoring event. Pre-existing tmgiisnot be measured and accounted for as a
conservative manner. Non-tree vegetation such dsmbeous plants, grasses, and shrubs will not lzsumed and accounted as per methodology applied.
The carbon stock changes in living biomass of togesach plot are then estimated through Biomapaiision Factors (BEF) method.

g. Monitoring GHG emissions by sources increased assults of the A/R CDM project activity

There will be no slash and burn site preparatioerall ploughing and flood irrigation as well asmachinery tools to be used within the project lutzurg.
However, additional D emissions will occur due to fertilization withilme project boundary and G@missions from transportation outside the project
boundary, hence these emissions will be monitosittgumethods described in sections below.
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resulting from the proposed A/R_ CDM project activity:

>>Step-wise procedures for BEF method and equétid)i(18) in Section 11.5.1.1 of the approved basebhnd monitoring methodology (AR-
ACMO0001/version 01) will be followed to monitor therifiable carbon stock changes in the above-gitamd below-ground living biomass within the
project boundary.

Diameter at breast height (DBH, at 1.3 m above mgdpand height of all the trees within each permasample plot above a minimum DBH (2 cm) will be
measured. The merchantable volume of trees () in equation (15) of the methodology will be estted using locally derived equatiohs

Yunnan Pine: V = 0.0000582901xDBH *+979%3#4 xq 090715154
Szemao pine: V = 0.0000515777L4 xDBH 19518 5 09203509
Armandi pine V = 0.00005997389xDBH 334312 10295315

Where
\Y; standing volume of trees,’tree’
DBH diameter at breast height, cm
H tree height, m

The merchantable volume of trees will be then caedeto carbon stock in aboveground and belowgrduiohass using Equation (15) and (16) of the
applied methodology and species-specific biomaparmsion factor for conversion of biomass of treliwm@ to above-ground biomass (BfFwood

19 Chinese Ministry of Forestry. 1978. volume taloletrees. Beijing, China Standard Press
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density (D) and root-shoot ratio (Rthat are listed in Table D-2 above. These pararsetre estimated from published data. Howeveravkeage value of
BEF,; may result in significant errors because BEF ugulcreases with the increase of plantation aperdfore, an effort will be made to analyze the
data so as to derive age-dependent equations fes;BECC default value (0.5) for the carbon fract{@f) will be used. These values shall be updated
every five years if the values from the nationakintory are updated in the future.

ID Data variable Data unit Measured Recording Number of Comment
number (m), frequency sample plots
calculated at which the
(c) estimated data will be
(e) or monitored
default (d)
2.1.1.01 Project stratum ID Alpha numerjdefined At stand 100% Each stand has a particular
establishment year to be planted under
each stratum
2.1.1.02 | StandID Alpha numericdefined At stand 100% Each stand has a particular
establishment year to be planted under
each stratum
2.1.1.04 | Desired level of precision (p) % defined efdBe the start 100% 10% will be used for the
of the project purpose of QA/QC and

measuring and monitoring
precision control

2.1.1.05 | Standard deviation for each e At each 100% Used for estimating
stratum i (s} monitoring event numbers of
sample plots of each
stratum
2.1.1.07 | Sample plot ID Alpha numeric| defined Before the first | 100% Numeric series ID will be
monitoring event assigned to each permanent
sample plote.g., 1, 2, 3, ...
pl, ...
Ration of molecular weights of carbon DimensiosledJniversal =44/12
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and CQ constant
Total number of plots in stratum i Dimensionless 5 years 100%
Sample plot area (AP) m m 5 years 100%
Allowable error c 5 years 100%
Confidence level % defined Before the first | 100% =95%
monitoring event
Total size of all strata (A), e.g. the totalhectare m Before the start of 100%
project area the project and
adjusted thereafter
every 5-year
Area of stratum i (A hectare m Before the start of 100%
the project and
adjusted thereafter
every 5-year
Maximum possible number of sample| Dimensionless| ¢ 5 years 100%
plots in the project area (N)
Sample size (total number of sample | Dimensionless| ¢ 5 years 100%
plots required) in the project area (n)
Maximum possible number of sample| Dimensionless| ¢ 5 years 100%
plots in stratum i (N
Sample size for stratum i;n Dimensionless| ¢ 5 years 100% Equation (63)
2.1.1.08 Plot location (latitude/longitude) m Hye 100% sample Using GPS to locate before
plots start of each field
measurement
2.1.1.09 | Tree species (j) m 5 years 100%
2.1.1.10 | Age of plantation year m 5 years 100% @mlisince the planted
year
2.1.1.12 Diameter at breast height of living cm m 5 years 100% trees [itMeasuring at each
trees (DBH) plots monitoring time per
sampling method
2.1.1.13 | Tree height m m 5 years 100% trees Nteasuring at each

plots

monitoring time per
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sampling method
2.1.1.16 merchantable volume per tree ® trae’ c 5 years 100% trees in
plots
2.1.1.17 | Wood density of species) (D t d.m.nt e 5 years 100% of Species-derived from Chin
species national GHG inventory in
LUCF sector
2.1.1.18 Biomass expansion factBE; ) Dimensionless| e 5 years 100% of Species-derived from Chin
species national GHG inventory in
LUCF sector
2.1.1.19 | Carbon fraction of species j (CF dimensionless| e Once per species 100% of | IPCC default (0.5) is used
species
2.1.1.20 | Root-shoot ratio(R Dimensionless| e 5 years 100% of Species-derived from Chin
species national GHG inventory in
LUCF sector
2.1.1.21 | Carbon stock in above-ground biomas®nnes C.treé | c 5 years 100%
of tree
2.1.1.22 | Carbon stock in below-ground biomassonnes C.treé | c 5 years 100%
of trees
2.1.1.23 Mean carbon stock in aboveground | tonnes C.ha | ¢ 5 years 100%
biomass per unit area for stratum i,
species j, time t
2.1.1.24 | Mean carbon stock in belowground |tonnes C.ha | c 5 years 100%
biomass per unit area for stratum i,
species j, time t
2.1.1.25 | Area of stratum i, species j, at time t | hectare m yearly 100% Measured for different
strata and
stands
2.1.1.28 | Annual carbon stock change in abovetonnes C.yt c 5 years 100% Equation (72)
ground biomass for stratum i, species|j,
time t
2.1.1.29 | Annual carbon stock change in below-tonnes C.yt c 5 years 100%
ground biomass for stratum i, species|j,
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time t

2.1.1.30 | Annual carbon stock change in living| tonnes C& c 5 years 100%
biomass in the project scenario for e.yrt
stratum i, species j, time t

2.1.1.31 | Sum of the changes in living biomass tonnes C@e | ¢ 5 years 100%
carbon stocks in the project scenario
(above- and below-ground)

E.4.2. Data to be collected in order to monitorite GHG emissions by the sources, measured in unaé CO, equivalent, that are increased
as a result of the implementation of the proposed/R CDM _project activity within the project boundary:

>> |n terms of the approved methodology appliedheyproposed A/R CDM project activity, there ararfemissions by sources potentially as a result of
the proposed A/R CDM project activity, i.e., fodsiel burning, biomass burning, flood irrigationdaN fertilization. However, the site preparatiokariing,
fertilization, thinning as well as the logging metproposed A/R CDM project activity will be contledt manually, without using machinery tools that
consume fossil fuel, and there will be no biomasasimg during site preparation thus GHG emissisomfslash and burn activity are nil, and furthereno
no irrigation will be used in the proposed A/R CIpbject activity. Therefore, the direbO emission caused by fertilizer application is oindy

GHG emissions by sources within the project boundaireased as result of the implementation of the A/R CDM pidjactivity.

Procedures and formula presented in A/R Methodotdgool “Estimation of direct nitrous oxide emissifrom nitrogen fertilizatior™ will be strictly
followed to measure and estimate ex post the dMgotemissions due to use of N-fertilizer applicatitming the crediting period. Due to the lack of
national or local data, IPCC default emission fesctnd parameters will be used.

Data to be collected in order to monitor the GHG ernissions by the sources

ID Data variable Data unit Measured (m), | Recording | Number of Comment
number calculated (c) | frequency | sample plots
estimated (e) at which the
or default (d) data will be
monitored
2121 Use of synthetic fertilizer per unikg N ha yr* | m annually 100% For different N fertilizer types
area for stratum i, species j, at
time t
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2122 Use of organic fertilizer per unit kg N ha yr* | m annually 100% For different N fertilizer types
area for stratum i, species j, at
time t
2.1.2.3 Area of with N applied in stratupha yr* m annually 100% For different N fertilizer types
i, species j, at time t
2124 Total mass of synthetic fertilizert N c 5-years 100%
used within the project boundar
2.1.25 Total mass of organic fertilizer | t N c 5-years 100%
used within the project boundar
2.1.2.6 Fraction that volatilises as NH3 dimensionles| e Once per | 100% IPCC default value (0.1) is used if no
and NQ for synthetic fertilizers | s fertilizer more appropriate data
type used
2.1.2.7 Fraction that volatilises as NH3 dimensionles| e Once per | 100% IPCC default value (0.2) is used if no
and NQ for organic fertilizers | s fertilizer more appropriate data
type used
2.1.2.8 Emission factor for emission |t N;O-N (tN- | e Before 100% IPCC default value (1%) is used if no
from N input input)* start of more appropriate data
monitoring
,once in
the
crediting
period
2.1.29 Increase in N20O emission as a| t CO,-e c 5-years 100% Calculated using equation (1) inttha

result of direct nitrogen
application within the project
boundary
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E.5. Leakage |

>> As per the approved methodology applied, thezd@ur potential sources of leakages in the pre@pd¥R CDM project activity. These are; fossil fuel
combustion by vehicles, displacement of grazingection of wood for fuel, and the use of wood dfstr fencing. However, as elaborated in Sectio? D-
above, the leakage from the displacement of graamfuelwood collection and the use of wood posfdncing is nil. Therefore, the leakage sourceego
monitored in the proposed A/R CDM project activiythe fossil fuel combustion due to vehicle udee $tep-wise procedures and formula (3a) in intirec
method in the A/R Methodological Tool “Estimatioh®HG emissions related to fossil fuel combustiomiR CDM project activities™ will be followed

to monitor and estimate the leakage.

project activity:

>> National default values from national GHG invegtwill be used for GHG emission from use of vehigle.g., 2.6353kg CO2 per litre of diesel and 2.49
kg CO2 per litre of gasoline, for vehicles that coomly used by local farmers. The consumption isQ2llitre per km dependent on type of vehicles.

ID number Data variable Data unit Measured (m), Recording Number of data | Comment
calculated (c) frequency points
estimated (e) or
default (d)
Vehicle type (j) Dimension-less m yearly 100%
Fuel type (i) Dimension-less m yearly 100%
3.1.01 Total mass transported by| tonnes m yearly 100% For different
vehicle type | material / product
type
3.1.02 Load capacity of vehicle | tonnes m yearly 100% For different
type j material / product
type
3.1.03 Average single-trip distancekm m yearly 100%
for vehicle type |
3.1.04 Specific energy guantity of fuel/ | e At the start of the| 100%
consumption of vehicle typekm project
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j for fuel i during year y

3.1.05 CO2 emission factor of the| t-CO2 / GJ e At the start of the 100% China national GHG
fuel type i combusted project inventory in
transportation sector
3.1.06 Net calorific value of fuel i | GJ/mass or e At the start of the| 100% China national GHG
volume unit project inventory in
transportation sector
3.1.07 Indicator of return load Dimension-less e ane 100%
3.1.08 Total GHG emissions due(ttonnes CO2-e c yearly 100% Equation (3a) in the
fossil fuel combustion from tool

vehicles (LKehicid

the selected approved methodology:

>> Following procedures for periodic review of ihgplementation of measures to minimize leakage vélconducted:

a) Periodic review of return-load status of vehiclesdiby the proposed A/R CDM project activity, bagedlaily collected data of
vehicle use;

b) Periodic review illegal logging, in particular, $t@relevant to the implementation of the proposéti @DM project activity, based on
relevant data of forest administration from locakftry sector;

c) Periodic review of awareness training coursesdogdt protection and their effectiveness.

| E.6. Quality control (QC) and quality assurance (QA) praedures undertaken for data monitored not includedn section E.1.2:

j for fuel i during year y
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2.1.1.08 Plot location (latitude low Random plot verification using GPS to ensuegedbnsistent measuring and monitoring of

/longitude) the carbon stock change over time

2.1.1.09 Tree species (j) low Random Verification over the project area to engheearea of each tree species is
correctly measured

2.1.1.10 Age of plantation low Random Verification over the project area to enghieearea in terms of plantation age is
correctly measured

2.1.1.12 Diameter at breast height of low Random plot verification

living trees (DBH)

2.1.1.13 Tree height low Random plot verification

2.1.1.16 merchantable volume of tre¢s low All equations used to calculate this data shalvbéfied

2.1.1.17 Wood density of species j) (D low Data that divert significantly from IPCC defaultlua shall be verified

2.1.1.18 Biomass expansion factor low Data that divert significantly from IPCC defaultlua shall be verified

(BEF)

2.1.1.19 Carbon fraction of species j low Data that divert significantly from IPCC defaultlua shall be verified

(CF)

2.1.1.20 Root-shoot ratio low Data that divert significantly from IPCC defaultlua shall be verified

E.7. Please describe the operational and managentestructure(s) that the project operator will implement in order to monitor actual GHG

removals by sinksand any leakagegenerated by the proposed A/R CDM project activity

>> The proposed A/R CDM project activity will be plemented under the following operational and manant structure:

The proposed A/R project activity will be implemedtunder the framework of the FCCB project which jeintly-implemented project by ClI
(Conservation International) and TNC(The Nature $gowancy) and Yunnan Forestry Department Undeatitieorization of the project participants, the
provincial and county carbon sequestration offiaeehbeen established and will be responsiblehfoatiministrating and coordinating the project
participants, facilitating and supervising the impentation of the proposed A/R CDM project actdgtiorganizing technical training and consultatarg
organizing and coordinating the measuring and roanig of the actual net GHG removals by sinks amglaakage generated by the proposed A/R CDM
project activity. Any activity data and monitoriapd measuring data will be reported to and archivdéle county carbon sequestration office as ell
imported to the new developed GIS based informatianagement system installed in Provincial cartegusstration office.
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Longyang Forestry Bureau, under the guidance aoddomation of provincial carbon sequestration afiwill provide instruction of reforestation anddst
management, and conduct the specific supervisidheoimplementation of the proposed A/R CDM progativity, and collect specific activity data at
routine basis.

Carbon Sequestration office of Longyang ForestrgeBu, under the guidance and coordination of po&irCarbon Sequestration office, will conduct the
measurement of the actual net GHG removal by sinkisleakage generated by the proposed A/R CDM girajivity, and will be responsible for drafting
monitoring report with the consultant of expertuwo

TNC China program conservation and climate chamgefg under the coordination of the provincial carlsequestration office, will provide technical
consultation and training in the measuring and mooimg of the actual net GHG removal by sinks azakhge generated by the proposed A/R CDM project
activity, and will be responsible for helping tharBon Sequestration Office of Longyang Forestryeurin drafting of the monitoring report.

An expert team will be established for addressimgtachnical issues arisen, conducting checkingvanification of measured and monitored data.

>> Name of person/entity applying the monitoringrpl

The Nature Conservancy China program: JianjMa@tnc.org.cn

Yunnan Forestry Department Carbon Sequestratioiceff
Zeyuan Xiaxia zy1974@163.com
Tao Liu,ivanit@163.com

Tengwei Suynfccb@163.com

Baoshan Forestry Bureau Carbon sequestration offie@shuang Zheng,

Chinese Academy of Forestry: Xiaoquan Zhatiapguan@caf.ac.cn

All of these persons or entities are not projectipgants.
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SECTION F. Environmental impacts of the proposed AR CDM project activity: \

F.1. Documentation on the analysis of the environemtal impacts, including impacts on

>> Through establishing 467.7 ha of multiple-use @tahs using native species, the proposed A/R
CDM project activity will provide the following efmonmental benefits.

Biodiversity conservation

The project area is one of critical areas of gldiiativersity conservation, which provides habitfs
important rare and endangered wildlife, making pmeposed A/R CDM project activity significant
positive biodiversity benefits:

Suppressing invasive weedEpatorium) currently occupied the landsd as a result,
preventing its further invading toward/within thatare reserve.

Providing firewood to the local communities, theslucing the pressure of fuelwood collection
on the nature reserves and strengthening the lasiiy conservation.

Generating increased income to local communitieshfthe proposed A/R CDM project activity.
This will reduce their tendency to degrade biodditgrthrough practices such as poaching and
illegal logging and NTFP collection in the natueserve.

Small hole site and soil preparation ensure leastoval of pre-existing vegetation, which is
advantageous for biodiversity conservation.

Controlling soil erosion

The soils in the project area are developed froamitg or granite gneiss. With high sand and sititent
in soils the lands are subjected to soil erosioher&fore the forest restoration will improve soil
conservation.

references to support documentation:

>> No significant negative impacts have been idietidue to the environmental-friendly techniques
adopted in the proposed A/R CDM project activitg. gavoidance of slash and burn and overall &#lJag
proper choice of tree species and their spatiahgement, etc.

F.3. Description of planned monitoring and remedibmeasures to address significant
impacts referred to in section F.2. above:

>>N/A
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>> Agricultural are the main income sources forlamommunities in the project area. However,
agricultural production is subjected to floodingouight and other disasters. Food productivity iy ve

low and the mean annual income per capita in tbgeprareas is only US$ 143 with the lowest at US$
74 in Sanping Village of Wadu Townahip (see Tabl#)G

To maximize the socio-economic benefit, the refiatdsn design was prepared with a participatory
approach. PRA methods were adopted in intervieveing consulting with farmer households in the
project areas to understand the local farmers/camties’ preferences, wishes and concerns, so lteat t
proposed A/R CDM project activity would better read to their desires for livelihood developmeni(se
Section H below). Farmers decided the final comti@cproduction arrangements as they liked, such as
shareholding arrangement between local farmers/aoitias and forestry farm (see Section H.2). It is
expected that 3,656 villagers will benefit from thposed project. The main socio-economic benefits
of the project include:

(1) Income generation:According to the contractual arrangement betweealloommunities and the
forestry farm, Farmers/villages will obtain all aroes from wood and non-wood product by offering
their lands and labors for forest establishmenbuilB,656 local farmers of 856 households will bgne
from the project.

(2) Sustainable fuel wood supply:The local communities depend on fuel wood for liyvio a
certain extent, especially for minority villagerghe proposed A/R CDM activity will provide
more sustainable fuel sources for local farmers.

(3) Strengthening socialcohesion:Individual farmer households/communities are to@kve
to successfully manipulate the chain from investmproduction to market especially for the
timber and non-wood forest products which will takenuch longer period than food production.
In addition, the lack of organizational instrumerdtso prevents them from overcoming
technological barriers. Overall the proposed A/R MCIproject activity will entail close
interaction between individuals, communities, femesfarm and local government, with
intensified communication among them and supportiegworks for social and productive
services, especially for the ethnic minorities.

(4) Technical training and demonstration:Interview with local communities indicated that&bc
farmers/communities are usually short of accespitdity seed sources and lack skills for produdiign
quality seedlings and for successful tree plantirsgyell as for preventing planted trees from being
subject to fire, pest and disease attack. Thisésald the important barriers of local communities i
planting trees on their lands. In the proposed IRV project activity, the local forestry agencies a
well as farms will organize the training for locmmunities to assist them in understanding and
evaluating the issues of hosting the proposed AlM(roject activity, both on-site and off-site sua
seed and seedling selection, nursery managemganprsparation and planting.
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Table G-1 Socio-economic profile in the projecteare

Town/_ villages Number of Population Ethnic minority Mean annual income pepita (US$/yr)
township household | total female | name | population food| husbandry othetstal
Sanping 89 398 167 35 20 19 74
Wadu Langba 187 782 373 38 19 40 97
Huangtian 86 381 187 75 15 45 135
Xiping 234 1,051 518 39 42 81 161
Wafang Shuigouwa 76 312 149 52 19 25 96
Dangdong 161 636 328 101 49 87 237
Mangkuan | Damengkan 30 124 56 Yi 124 91 42 80 219
Pupiao Huangni 46 209 100 Ba 3 79 18 3b 132
Bingma Taihe 59 240 109 49 22 49 120
Total 11 968 4,133 1,987 2 127 57 30 56 143
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references to supporting documentation:

>> Since the proposed A/R CDM project activity baplied PRA method in the project design which
ensure the proposed project activity can refleetdbsire of the local farmers to the greatest ¢xtieere
iS No negative socio-economic impact that is carsid significant by the project participants or tiost

party.

G.3. Description of planned monitoring and remedial measres to address significant
impacts referred to in section G.2 above:

>>N/A

SECTION H. Stakeholders’comments: \

>> Comments by stakeholders have been invited lBRMy methodology. All villages involved were
investigated, specifically the PRA include follogiprocesses:

(1) Distribution of leaflet. A project leaflet has been prepared with theflnigoduction of the
project objective, main activities, benefits andgmbial risk, as well as the modalities and
procedures of CDM A/R project activities. The leafivas distributed to the proposed project
communities before the PRA process, and was exgadnring the PRA process.

(2) Seminar of farmers To get comprehensive information of the histame current situation and
existing problems in local communities, as welt@asnderstand the need and desire of local
farmers, a meeting of farmers was held in eachgél Main topic include, inter alia:

Introduction of the project objective, main aciiegt, benefits and potential risk, as well as the
modalities and procedures of the CDM A/R projedivity;

Introduction of the survey team, objective, taskfimds and main activities of the survey, and
how the local communities to involve in the invgation;

Question and discussion;

Election of farmers’ representatives who will ditggarticipate in the survey. The
representatives shall include same proportion aghemand ethic minority people;

(3) Participating survey: 5-10 farmers’ representatives from each villageadsist the survey
including at least 2 females.

Mapping of resources: land use, land cover, landris land ownership, land use right, and
their boundary shall be mapped under the assistaifeemers’ representatives;

Current social-economic information, including ptgiion, income and sources, fuel wood
collection, grazing activities, etc.
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(4)

()

Important events: Important historic events relatedommunity development, resource
management, in particular the changes of land nddaad cover, by interviewing with elders
and past and current village leaders. These infaomahall be verified

Favorable tree species by scoring;

Favorable collaboration arrangement.

Questionnaire  Questionnaire forms were developed and distilh among different
stakeholders, including farmer households, villag@snship governments, forest farm, local
forest stations and forestry bureau, nature ressamdeNGOs. The questionnaire forms were
collected and analyzed to understand the locabseobnomic profiles, land use, land tenure,
income and sources, land management ways, awareéeessical know-how, favorable tree
species, technical and financial barriers, needdasite of farmers in the ways to participating in
the proposed A/R CDM project activity from relevastakeholders.

Semi-structure interview:

Group interview on seminar of farmers describedvabo

VIP interview to village leaders, elder villageh®ad of ethnic minorities and other important
peoples.

Special group interview including interviewing obmen, rich farmer household, poor
household and households immigrated from outside.5Llhouseholds were interviewed in
each village.

H.2. Summary of the comments received:

>> Comments from local farmers, villages and farats, are summarized as follow:

1. Primary stakeholders

(1)

Farmers/communities

Local farmers/communities expresses their strotgrésts to participate in the proposed A/R CDM
project activity because they thought that thropgfticipating in the project activity they can ahtthe
following benefits:

Income generation by selling wood and non-wood pet&l 50-80% of income from wood and
non-wood forest products will belong to farmers vdfier lands;

Income generation by selling carbon credits: 20%modme from carbon trading will be
allocated to local farmers;

Income generation from increased employment: L&arahers can get additional income by
participating site preparation, planting and foresnagement, etc.

Greening their grasslands/barren lands that carowmegocal environment, shelter cropland
and reduce drought, flood and other natural dissiste

Learning good practice on tree planting and fomnegshagement from technical training.

PRA survey indicates that all farmer householddivglto participate the proposed A/R CDM project
activity. All households interviewed prefer to ceopte with forest farm by contractual arrangements
rather than simply lease lands to the forestry fdrotcal farmers/communities indicated that withthe
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proposed A/R CDM project activity it is impossilita them to plant trees on the project area dubdo
huge pre-investment, lack of technical unknown hokganizational barriers and low economic return in
terms of the degraded remote lands.

During thePRA process, the scoring assessment on tree spdsieisdicates that local
farmers/communities prefer tree species in follgauander: Nepal aldearmandi pine, yunnan pine,
birch, etc.

(2) Longyang Forestry Farm and Longyang Conservation Pst

Both the forestry farm and the conservation poat tainly focuses on reforestation, forest managéme
and conservation are very interested in partiaiggith the proposed A/R CDM project activity. They
would like to invest in the reforestation because:

It can get income from sale of CERs that have adket risk
It can get income from wood and non-wood forestipods produced on lands owned by them;

The commercial loan and carbon fund can alleviagg financial pressure from pre-investment,
without the proposed A/R CDM project activity sufaind sources are difficult to obtain.

Without the proposed A/R CDM project activity, thegpuld be unwilling to invest in the
reforestation on both the communities’ lands arrtbwn lands due to the unacceptably low
economic revenues.

With regard to the financing arrangements, the farefiers to rent lands from local farmers/commaesiti
and pay labor costs in addition to land lease cékigever, they would also accept the share holder
arrangement as the project promoted. With regatldegdree species, the farm would like to Armandi
pine Yunnan pineand Szemao pine based on the site conditions angcdnomic value.

2. Secondary stakeholders

(1) Local forestry departments:Forestry Bureaus and forestry stations of Longyamgty and
Yunnan Province view that the proposed A/R CDMgxbactivity will increase forest resources,
improve the local environment and increase incofileaal farmers/communities. They would provide
technical training and consultation to farmers/camities and planting entity, and supervise the
implementation of the proposed A/R CDM project abi

(2) Local Governments:County and township/town governments in Longyangr@p consider that the
proposed A/R CDM project activity can improve loeabnomy and alleviate local poverty especially for
the ethnic minorities, and at the same time bet@fifobally climate change mitigation and biodsigr
conservation as well as improve soil erosion cdntro

(3) Gaoligongshan Nature ReserveThe reserve believe that the proposed A/R CDM ptogetivity

will benefit to the biodiversity conservation bypguessing invasive pest pant, establishing bufterez
outside of the reserve, enhancing forest connégtiveducing pressure on the nature resources by
providing sustainable fuel wood to the local comities. The reserves also propose to use nativeespec
as much as possible, establish mixed forests, sawdatge area of pure plantation, be cautious ® us
pesticide and fertilizer, avoid site burning.
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H.3. Report on how due account was taken of any monents received:

>> The comments received from the PRA survey weltg faken into account as follows:
Participation of local farmers/communities and faftonservation post is on a voluntarily basis.
Choice of stakeholder arrangements was based qréference of local farmers/communities.

Preferences of local farmers/communities were tahk&Enaccount in the selection of tree
species;

Tree species used are native to local, and a nsigedies arrangements will be used;
Although local farmers like Nepal alder, the sitedition is not suitable for the species;

Compound and/or organic fertilizers will be appltedough small holes rather than overall
dispersion to minimize its environmental impact;

Use of chemical pesticides will be limited. Rathdisease and pest will be controlled by mixed
tree species arrangement and other biological mesisu

Slash and burn site preparation will not be used.

80/93



UNFCCC/CCNUCC

CDM - Executive Board
PROJECT DESIGN DOCUMENT FORM
FOR AFFORESTATION AND REFORESTATION PROJECT ACTIVIT IES (CDM-AR-PDD) - Version 04

Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROPOSERR CDM PROJECT

ACTIVITY

Organization:

Longyang Forestry Farm

Street/P.O.Box:

Shengyang Road, Longyang County

Building: /

City: Baoshan City
State/Region: Yunnan Province
Postfix/ZIP: 678000

Country: China

Telephone: +86-0875-2209266
FAX: +86-0875-2209266
E-Mail: lyglczzh@163.com
URL: /

Represented by: Zhenhua Zhao
Title: Farm Director
Salutation: Mr.

Last Name: Zhao

Middle Name: /

First Name: Zhenhua
Department: Longyang Forestry Farm
Mobile: 13987580887
Direct FAX: +86-0875-2209266
Direct tel: +86-0875-2209266

Personal E-Mail:

lyglczzh@163.com
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Organization:

National Development and Reform Cossinn

Street/P.O.Box:

Building: 38 South Yuetan Street

City: Beijing

State/Region:

Postfix/ZIP: 100824

Country: P.R.China

Telephone: +86-10-68501715/2957

FAX: +86-10-68501876/2873

E-Mail: su_wei@mfa.gov.cn, lily@ccchina.gov.cn
URL: http://cdm.unfccc.int/DNA

Represented by:

Title: Director General

Salutation: Mr

Last Name: Su

Middle Name:

First Name: Wei

Department: Office to National Climate Change Coordination Caittee
Mobile:

Direct FAX: +86-10-68501876/2873

Direct tel: +86-10-68501715/2957

Personal E-Mail:
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

There is no available public funding that will réésa a diversion of official development assistarand
financial obligations of any Parties under UNFCCC.

83/93



UNFCCC/CCNUCC

CDM - Executive Board
PROJECT DESIGN DOCUMENT FORM
FOR AFFORESTATION AND REFORESTATION PROJECT ACTIVIT IES (CDM-AR-PDD) - Version 04

Annex 3

BASELINE INFORMATION

To provide transparent information for the projectindary, baseline stratification, determination of
baseline scenario and the ex ante estimation @libasnet removals by sinks and leakage. Baseline
survey was conducted in the summer and autumn 0@/ survey includes:

Delineation of project boundary;

Baseline stratification;

Pre-project carbon stock in living biomass of nmetvegetation
Pre-project growing trees;

Grazing activity within and outside the project hdary.

For the purposed of baseline survey, operationqua® has been developed based on
methodological manual for measuring terrestriaboarpool by Winrock International and the
approved methodology (AR-ACMO0001/version 01) aphliEhe methods and results are
summarized below.

1. Delineation of the project boundary

The project boundary has been delineated basedteltite image in combination with field check and
interviewing. The satellite image (Landsat-5, 3@asolution) on Dec 31 1989 and satellite image
(Landsat-7, 15 m resolution) in March 2002 haventdecoded and overlapped to produce non-forested
lands at the two time points. The overlapped mag®vurther checked using Spot-5 satellite image in
2006. Furthermore, on-site check using GPS andvieteing with local farmers and staff from the
forestry farm and conservation post were condutdezhsure the land eligibility and confirm the g
boundary.

2. Baseline stratification

Step 1:Field study tours on each parcel of land to insfieetexisting vegetation, soil condition and
erosion status;

Step 2:nterview with local farmers on land use/cover tigt important events that have impacted the
land use/cover, and current human interventiorez(gg, collecting of fuel, etc), see table A-3 d@tails;

Step 3:Based on current vegetation and grazing activitiected from field survey and interviewing,.
The project lands were stratified into 3 baselimata (Table C-3).

Step 4 The baseline strata have been built into GIS platfto produce baseline strata map (see
Fig C-1 for an example of baseline strata map).

3. Sampling schemes
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Temporary plots have been randomly selected foptimpose of measuring pre-project carbon stock in
living biomass of non-tree vegetation, for eacheliae stratum, following the procedures in Annexf1
the A/R Methodological Tool “Estimation of emissfofiom clearing, burning and decay of existing
vegetation due to implementation of a CDM A/R pobjectivity™®. The number of plots for each
baseline stratum depends on pre-project vegettjms and the area of stratum. To achieve 95%
precision level at 95% confidence interval, twgstef sampling have been implemented. The firgt ste
is so called initial investigation, in which 11-Bmporary plots for each baseline stratum have been
sampled and surveyed, and the variation of biorstek was estimated. The number of sampling plots
for each baseline stratum required to achieve 9&¢igion at 95% confidence level was estimateddase
on the variation from initial survey. Then the sed@tep of sampling survey, so called complementary
survey, was conducted to achieve required numbplots. See Table Annex 3-1 for the number of
sampling plots.

Table Annex 3-1 Number of plots for each baselingtsm

Baseline strata ID Land ID Area (ha) Number of sampling plot$
BLS-1 LY0101 66.2 3
LY0102 79.3 3
LY0103 37.5 2
LY0104 54.8 3
LY0105 13.8 1
LY0106 32.8 3
LY0107 12.5 0
LY0108 26.4 2
LY0109 133.6 4
LY0110 134.9 6
LY0111 116.1 5
LY0112 11.6 0
LY0113 14.7 1
LY0114 82.2 4
LY0115 11.2 2
Sub-total 827.6 39
BLS-2 LY0202 26.1 4
LY0203 8.6 2
LY0204 59.0 5
LY0207 4.5 2
LY0209 34.1 4
LY0210 95.0 2
LY0211 11.9 2
LY0212 13.0 2
LY0213 3.9 2
LY0214 99.9 3
LY0215 11.6 0
LY0216 47.3 2
LY0217 7.7 2
Sub-total 422.6 32
BLS-3 LY0302 30.0 10
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LY0303 5.6 2
LY0304 52.1 13
LY0305 4.3 1
Sub-total 92.0 26
Total 1342.2 97

The plots are circular with a radius of 20 metdt.sfiotted growing trees within the plots were releol
and measured (diameter at breast height (DBH) hihedgown diameter and age). For the purpose of
measuring biomass of herbaceous plants, four sats-plere randomly selected within each circulat.plo
The size of the sub-plots was 1 m x 1 m (squarealboveground biomass, and 25 cm x 25 cm for
belowground biomass. All living material of the baceous plants inside the sub-plots was harvested t
ground level and weighed, and the undergroundvpastalso dug and weighed. Well-mixed samples
(80-120 g) are then collected and oven dried terd@he dry-to-wet matter ratios. These ratiosthes
used to convert the entire sample to oven-dry maftee number of shrubs inside the circular ploas
also counted and 2-3 mean-size shrubs were sanipbstiuctive harvesting techniques were also used
to measure the living biomass of the sampled shrubs

To understand the natural regeneration of treab®@project lands, the appearance of natural
regenerated trees have been counted respectively fo

seedlings: with height < 30 cm
Young trees:: with height 30 cm- 130 cm

small trees: with height >130 cm and DBH <5 cm

P Sub-plots

Fig Annex 3-1 sketch map of sampling measurement
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4. Biomass in living biomass of non-tree vegetation

Based on the sampling measurement, the carbon isttlo& living biomass of herbaceous plants and
shrubs on land prior to the start of the propos&fl BDM project activity were estimated as shown in
Table annex 3-2 and Table annex 3-3.

Table annex 3-2 Carbon stock in living biomasprefproject herbaceous plants

. Carbon stock (tC/ha) Carbon stock (tC/ha)
Baseline| Area Ab Bel b Bel
strata ID (ha) ove elow- | L+ ove elow Total
ground | ground ground | ground

BLS -1 827.6 0.74 2.26 3.00 612| 1,870 2,483
BLS -2 422.6 0.17 2.07 2.24 72 875 947
BLS -3 92.0 2.29 2.71 3.00 211 249 460

Total 1342.2 895 2,994 3,889

Table annex 3-3 Carbon stock in living biomassrefgroject shrubs

. Carbon stock (tC/ha) Carbon stock (tC/ha)
Baseline| Area b Bel b Bel
strataID| (ha) ove- clow- Total ove-| below- Total
ground ground ground | ground

BLS -1 827.6| 0.080 0.010 0.090 66 8 74
BLS -2 422.6| 0.050 0.001 0.051 21 0 22
BLS -3 92.0| 0.080 0.006 0.086 7 1 8

Total 1342.2 95 9 104

5. Pre-project spotted trees

Based on survey on 97 temporary circular plotsptieeproject living trees are summarized in table
annex 3-4. The table annex 3-4 indicates thattben cover of pre-project living trees at matuigty
much lower than 20%, the threshold defining for@siShina. Even for the plot with 68 pre-project
living trees per hectare, the crown cover at matusionly 13.36%., which is below the threshold of
20% for defining as a forest.

Table Annex 3-4 Pre-project living trees

Number of Estimate(Crown cove
_ _ trees per Mean crown at maturity
Baseling Area | Dominant tree Mean crown | diameter. (%)
strata ID (ha) species age [Mear|Mean diamete  at
Max Mea DBH{height r (m) | maturity Max |Mear
n (cm)| (m) (m)
Alnus 42| 2 8|79| 4.9 3 5 8.25/0.39
BLS-1| 827.6 Armandipine| 26| 3| 10| 7.2| 4.0 3 5 5.11/0.59
BLS -2| 422.6 |Alnus &walnutf 32| 8| 12| 9.6| 5.1 3 5 6.28|1.57

87/93



UNFCCC/CCNUCC

CDM - Executive Board
PROJECT DESIGN DOCUMENT FORM
FOR AFFORESTATION AND REFORESTATION PROJECT ACTIVIT IES (CDM-AR-PDD) - Version 04

Armandi pine| 16 1| 16(14.3| 3.9 3 5 3.14|0.20
BLS-3| 920 AInus&\{va!nut 34| 11| 15|20.8| 7.8 3 5 6.68|2.16
Armandi pine| 25 1| 25123.7|11.7 3 5 4.91]0.20

The mean stem volume of pre-project living trees estimated by equatidfis
Armandi pine:  S\=0.00005997383@BH 333431 1.0295315

Alnus and walnut:SV = 0.000052785716xDBH 19430324 x| 0.93885330
Where

SV: stem volume m® tree*
DBH: diameter at breast height (cm)
H: tree height (m)

The stem volume of trees was then converted irmtoocastock in aboveground biomass and
belowground biomass through wood density (D), bissmexpansion factor (BEF), root-shoot ratio (R)
and carbon fraction (CF) using equations:

C,e =V XD XBEF >CF
CBB = CAB XR

Where
Cag: carbon stock aboveground biomass, t Cltree
Cgg: carbon stock in belowground biomass, t C.'tree
V: stem volume, rtree!
D: wood density, t d.m.rh
BEF: biomass expansion factor from stem bioimasg®taveground biomass, dimensionless
CF: carbon fraction, t C td.m)l, IPCC default=0.5

R: Root-shoot ratio, dimensionless

The D, BEF and R used for different species atedign Table annex 3-5. BEF for spotted trees gngwi
on open land is likely larger than forests and éhier no BEF for the spotted trees. To make our
estimation conservative, we assumed that BEF fajleitrees is 30% larger than those for forestsifro
Table annex 3-5. IPCC default value (0.5) is usmdilie carbon fraction. The carbon stock in living
biomass of pre-project trees for each baselindustravas then estimated via the number of pre-ptojec
living trees per hectare and the area (Table aBr&x

Table annex 3-5 wood density, biomass expansictorfand root-shoot ratid

“Ministry of Agriculture and Forestry. 1978. Volurtable of standing trees. Beijing, China Standaes®r
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Wood density
(t. d.m.m’)
0.396 (14,0.017)

0.443 (189,0.013)

Biomass expansiol

Tree species
P factors

Root-shoot ratio
2.028 (19, 0.076) 0.171 (24, 0.006)
1.423 (10,0.245) 0.313 (13, 0.071)

Note: data in brackets represent the numbsawiples and standard errors

Armandi pine
Alnus and walnuf

Table annex 3-6 Carbon stock in living biomassrefgroject trees

. Carbon stock (tC/ha) Carbon stock (tC/ha)
Baseline| Area b Bel b Bel
strataID| (ha) ove- clow- Total ove- COW= | Total
ground ground ground ground

BLS -1 827.6 0.03 0.01 0.03 21 5 26
BLS -2 422.6 0.08 0.02 0.10 35 10 44
BLS -3 92.0 0.73 0.21 0.94 67 19 86

Total 1342.2 123 34 | 157

6. Baseline carbon stock changes

The carbon stock in living biomass of pre-projevgng trees is expected to increase in the absehce
the proposed A/R CDM project activity, due to cantus growth of the living trees. The carbon stock
the living biomass of pre-project trees has beadipted using carbon stock change method (refer to
Equation (7)-(10) in Section I1.4.1 of the appliméthodology AR-ACMO0001/version 01:.

J
C, = (CAB,ijt

=1

Cusit = A ¥, XD, BEF,, *CF

+ CBB,ijt )

Ceair = Capit R,
Vie =Vies XN,
Where
Ci carbon stock in living biomass for stratum i, tim&nnes C.
A area of stratum i, at time t; hectare (ha)
Chasijit carbon stock in above-ground biomass for strdflspecieg, at timet; tones C
Casijt carbon stock in below-ground biomass for stratuspecieg, at timet; tones C
Vit average standing volume of stratijrapecieg, at timet; m* ha®

! |nstitute of Forest Ecology, Environment and Petite, CAF, Updated Database for China GHG Invenior
Forestry Sector.

12 mean values for softwood.
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D, wood density for species j; tonnes d.nT standing volume, from Table annex 3-5

BEF,; biomass expansion factor for conversion of standimtume to aboveground tree

biomass for species j; dimensionless, from Tabiear8-5

CF Carbon fraction, dimensionlessF=0.5 (IPCC default)

R root-shoot ratio for species j; dimensionless iffbable annex 3-5
Vii.s average standing volume per tree in straiuspecieg, at timet; m® tree*
N; Number of pre-project living trees for speciesgetsha’

As mentioned above, BEF for single trees was asgumbe 30% larger than those for forests from
Table annex 3-5Vjs

SVy =0.228"(1 -gl0.07) y5.4474

- 0880452«1' e(— 0.0SQSlW-\) 2912148

Armandi pine

SV

Alnus and walnut*
Where
SV: stem volume m?® tree’

A: age of trees

The estimated baseline carbon stock changes imrgditing period are the sum of the carbon stock
change in above- and below-ground biomass. Detfgtination are listed in Table annex 3-7 and Table
annex 3-8 below.

Table annex 3-7 Estimated baseline carbon stogkges in living biomass of pre-project trees

Carbon stock (tC) Carbon stock changes (tC/yr)
Year No | Years Above- Below- Total Above- Below- Total
ground ground ground ground

0 2007 272 81 353

1 2008 328 97 425 206 60 265
2 2009 390 115 504 225 65 290
3 2010 456 134 590 244 70 314
4 2011 528 154 682 261 75 336
5 2012 603 176 779 277 79 357
6 2013 683 199 881 292 83 375
7 2014 766 222 988 305 87 391

14 1992 1997 2002
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8 2015 852 247 1,099 316 90 406
2016 941 272 1,213 325 92 418

10 2017 1,032 298 1,330 333 95 428
11 2018 1,124 324 1,449 340 96 43p
12 2019 1,219 351 1,569 345 98 448
13 2020 1,314 378 1,691 349 99 44f7
14 2021 1,409 405 1,814 351 100 450
15 2022 1,505 432 1,937 352 100 45p
16 2023 1,601 459 2,061 352 100 45p
17 2024 1,697 487 2,184 351 100 4501
18 2025 1,792 514 2,306 349 99 448
19 2026 1,887 541 2,427 346 99 445
20 2027 1,980 567 2,547 343 98 44D
21 2028 2,072 594 2,666 338 97 435
22 2029 2,163 620 2,783 334 96 429
23 2030 2,253 645 2,898 328 94 428
24 2031 2,341 671 3,012 323 93 416
25 2032 2,427 696 3,123 317 91 408
26 2033 2,512 720 3,232 310 90 400
27 2034 2,595 744 3,339 304 88 39p
28 2035 2,676 768 3,443 297 86 38B
29 2036 2,755 790 3,545 290 84 374
30 2037 2,832 813 3,645 283 82 365
Total 9,385 2,685 | 12,071

r

3

vear No Vear Carbon stock (tC) Carbon stock changes (tC/y
BLS-1 BSL-2 BSL-3 BLS-1 BSL-2 BSL-
1 2008 51 202 100
2 2009 70 241 114 19 40 14
3 2010 92 284 129 22 43 15
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4 2011 117 329 144 25 45 15
5 2012 145 377 159 28 48 16
6 2013 176 428 175 31 50 16
7 2014 210 480 192 34 52 16
8 2015 246 534 209 36 54 17
9 2016 284 589 225 38 55 17
10 2017 325 645 243 40 57 17
11 2018 367 703 260 42 58 17
12 2019 410 761 277 43 58 17
13 2020 455 820 294 45 59 17
14 2021 500 880 312 45 59 17
15 2022 546 939 329 46 60 17
16 2023 593 999 346 47 60 17
17 2024 640 1,058 363 47 60 17
18 2025 686 1,118 380 47 59 17
19 2026 733 1,177 396 47 59 17
20 2027 779 1,235 413 46 59 16
21 2028 825 1,293 429 46 58 16
22 2029 871 1,350 445 45 57 16
23 2030 916 1,407 461 45 57 16
24 2031 960 1,463 476 44 56 15
25 2032 1,003 1,518 491 43 55 15
26 2033 1,045 1,572 506 42 54 15
27 2034 1,087 1,625 521 41 53 15
28 2035 1,127 1,677 535 40 52 14
29 2036 1,167 1,728 549 39 51 14
30 2037 1,205 1,778 562 38 50 14

7 Natural regeneration on project lands

No natural regenerated sapling or young trees haee found during the sampling survey.
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Annex 4

MONITORING PLAN

All information has been included in Section E aloVherefore Annex 4 here is left intentionallyrida
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