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Net change in forest area by country, 2005-2010 (ha/year)
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2005-2010F 1B T HFEHEBELE
FAO 20105 A HMHERBREELY
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(2005-2010)

FHRELILFLEICED (FE
FHRANKITE D)

f=f-L. 2 EEOHMHOIKREL
— R TIE L

REZEFHFMR D
TS5V, AVERVT, 2
EDHTHFRDE0%,
FHE D
- BVET O hEE
ZEAL
ZA4,. 412k, IL—L7
FMmiEEm
hE., N kcFL, F)

Forest Cover Transition Curve

Intact Sharply decreasing  Beticmed sut

Inireasing




Reducing Emission from Deforestation and Forest Degradation-plus 1&25EEJ§ %ﬁ%%%%g

FZMRIE DD EA TLNSE
FAO 201 0FtHAHZHEMERMESE

Country Annual change Country Annual change
1990-2000 2000-2010
1 000 halyr % 1000 ha/yr %
Brazil -2 890 -0.51 Brazil -2 642 -0.49
Indonesia -1914 -1.75  Australia -562 -0.37
Sudan -589 -0.80 Indonesia -498 -0.51
Myanmar -435 -1.17  Nigeria -410 -3.67
Nigeria -410 -2.68  United Republic of Tanzania -403 -1.13
United Republic of Tanzania -403 -1.02  Zimbabwe -327 -1.88
Mexico -354 -0.52 Democratic Republic of the Congo -311 -0.20
Zimbabwe -327 -1.58  Myanmar -310 -0.93
Democratic Republic of the Congo -31 -0.20  Bolivia (Plurinational State of) -290 -0.49
Argentina -293 -0.88 Venezuela (Bolivarian Republic of) -288 -0.60
Total -7 926 -0.71  Total -6 040 -0.53
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MNRREHED 2 DDA

« FMREZRAWVEAE
> Carbon density (C-t/ha) = Stem volume (m3/ha) x D x BEF x
(I+RS ratio) x 0.5
D:tbE& . BEF : #K1%%%. RS ratio : #h &} - H FEfLE
o HETOUFERICER LT LY
o BBl ARV FYBREICAVTVWAENZLY (BXY)

« 7O XA MY (FBRREN) TXKDFE

- KFBI7% K biomass = a Xb, biomass = a X°Ds
X MESEECHSHEREF. D:EEE. abc ZH
> Carbon density (C-t/ha) = 0.5x 3 b, / sample area (ha)
o BT & A ERRAERBRICERALOTL

o BRIAUARUNBRETIE, T T IZEBHEMAEET-
TWSEMNALTLS .
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RREILEDETE FIX

Estimation method of carbon stock change

Default Method (Gain-Loss Method) -
Carbon stock changes mxzEZi:
= Gain by growth — Loss by disturbance

REICEBRIN — BEICLZHH < &
Not easy to estimate
BRELE B TIXAT L

Stock Change Method (Stock-Difference Method)
Carbon stock changes m=zmzit

= (Carbon stocks,, — Carbon stocks,, )/(t12 - t1)
REORREE — HEBOREEE

gives feasible estimation =gt S
requires Repeated Ground Measurement

a BYRLOH EFRENNE
25
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hROT TOFRIARDGER

Results of a Preliminary Research PrOJect in Cambodia

Two important forest types

IEztstE __ ,. “ g
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BE 7Oy b (PSP) F—AR2 70X K1)
RICKDINAFTRAEDMHTE

e 100 ED/IN—TRUM-H2T)TOy + (PSP)
85 ;= Bk CEXMBLED)
15 | BERK

1998 (5 1 [EIAIE) R -
- 20002001 (552 EAE) 7 EIOHEE THIA

- 20102011 (%8 4 [EBI%E)
« 70w kYA X:50 mx 50 m (2,500 m?)
» DBH 27.5cm MK ZBIZEX K. DBH, 1 % 8I5Es

» UTOREEREFRAEZAVTNA AT RAZHTE
Tree biomass=4.08 X bg'?* x D33 (n=530,R2=10.981,p < 0.0001)
Applicable generically to tropical and subtropical trees with | <DBH<133 cm.

ba: basal area (calculated from DBH), m%;

D: basic density (determined with information of tree species);
Carbon fraction: 0.5

! Kiyono et al. (2011)
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NURTOT DHERRREDHTE
(FEE)

Forest Forest Averaged Total
type area carbon stock carbon stock
In 2006 In 2000-2001

ha Mg-C ha™* Tg-C

Evergreen 'I"(j)reg;;t,lc 3,668,902 163.8+7.8 601.0+28.7
Deciduous forest 4,692,098 56.2+6.7 263.9%+31.3
Total 8,361,000 864.9 +42.5

Including Semi-evergreen forest.
Carbon stocks are shown in mean + standard error.

! Samreth et al. (2012)
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« MRV CHIZE. #e&. &3

o BEHHAIE - RIRE DML, BIERIEE (Measurable) .
# =5 AIAE (Reportable) . FRAERIRE (Verifiable) THAHNE
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« ENEER
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- EBNOHIE - R AREDD+DT-OIZHE - AT H20E
SBSTAAEXZE (UNFCCC2009) Tl&. ##MEL - LD REAE
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(UNEP)

Verified Carbon Standard (VCS)
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. Millions of $ Supporting Forest | Millions of 5 REDD | . Millions of S REDD
Conservation via Private Offsetting

Financing Committed Financing Disbursed

L "
e®
¥ =

\i Countries hosting forest carbon projects (2012 survay)

. SOIM ® Sl @ o . S50M+ . S100Ms

Notes: Based on value associated with all years of “State of” forest carbon market tracking and REDD finance data sourced
from reddx.forest-trends.org, as of Oclober 2013,

Source: Forest Trends' Ecosystem Marketplace. State of the Forest Carbon Markets 2013.

Comparison of Project- and Country-level Forest Finance, All Years

Hi 8 - Peters-Stanley M. et al (2013)

19
(") Mitsubishi UFJ Research and Consulting




Reducing Emission from Deforestation and Forest Degradation-plus mEZ25fEJ§ %ﬁ%%%%

RETHICETAREDDTSADIKMR -2

= s -

America
6.7 Mt

Latin
America
6.2 Mt

Map key (hectares): © 100+ ® 10,000+ @50000+ @ 100,000+

Graph key (market share by project type):
eA/R @IFM @ REDD @ SALM / Agro-forestry

Notes: Based on responses associated with 26.5 million hectares of carbon project area and 27 MICO.g transacted
Source! Forest Trends' Ecosystem Marketplace. State of the Forest Carbon Markets 2013,

Hectares Impacted by Country Location; Total Regional Transaction Volume and Share by

Project Type (Total Hectares by Country and % Share)

Hi 8 - Peters-Stanley M. et al (2013)
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. \/olume =—\alue

Notes: Based on data reported by 513 AFOLU projects and countless offset suppliers aver eight years.
Source: Forest Trends' Ecosystem Marketplace. State of the Forest Carbon Markets 2013.

K Cumulative Forestry Offset Transaction Volume and Value, All Markets

Hi 8 - Peters-Stanley M. et al (2013)
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South

PR25FE EiRES

North middle Mekong river

Forest types Northwest centie middle Highland  Southeast delta
centre

Rich Evergreen broad-leaved forest EEWEWI 306.15 | 23944 | 21940 | 20545

Medium Evergreen broad-leaved

foreat 8515 | 89.79 13633 | 149.00 | 14950 | 180.96

Poor Evergreen broad-leaved forest g ST INEYI¥ 81.02 | 7418 | 8572| 7595 | 79.34

Restored forest 3351 | 2081 3285 | 7035 | 8667 | 83.04| 67.43

Coniferous forest el | 3060 6550 | 9404 | 9574 | 180.90

Broad-leaved and coniferous mixed - =

forest 106.73 | 179.86

Rich Dry open forest of Dipterocarps 140.07 | 226.64 ’

Medium Dry open forest of '

Dipterocarps 134.97 175.62

Poor Dry open forest of Dipterocarps 2047 -7 83

Restored Poor Dry open forest of

Dipterocarps 70.60 39.62 _

Bamboo forest 35.07 | 3036 8341 | 5260 | 6014| 63.03

Man-made forest 2079 | 20.66 11.15 | 1046 | 1933 1.56
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SBLANJILERIZE]
1990 1995 2000
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o 1900 2 .
P4 L
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s - ————— _——_— —

’ 95’~00’
95 7,
9 10 1 12 = g < = 5 7 o 10 - 12 & 2| 1 2 3 4
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2 144] 241 258] | 434] 271| 112| 148
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4 330)
T2 5 93 87]_256 77
205 78 6 | 587 271 115 83 119 151 Ti6]_86
77 7| 457 268] 147 99 195] 98] %0
s
7 9 260 104 65 999 90| 8
224 121 w0 | 446] 276 124 141] 237] 126] 181 54 7
121] 185 119] 205] 203 200 123 11| 459] 278] 142[ 141 255] 85 172 12| 233 84
12 529) 279 131| 135 219 316| 29_5( 120 12 184] 223| 363 20| 64
1 1 [

BiESN=CnhoDIFEHRELED K
L THIETLIMN?
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SHRLANIVERICHEITARBER

O What is/are the difference(s) between RL and REL and the associated
methodological differences?
—Recommend guidance

O Can a Party propose REL/RLs for a subset of REDD+ activity types?
—If yes, under what conditions? (e.g. must include Deforestation)

O Whenis it appropriate to adjust extrapolated historical trends or estimates?
—To address national circumstances, on a case by case basis
—What type of information is needed to support adjustment?

O What information should be provided and in what form for the determination of
REL/RL?

O What aspects of the construction of RL/RELs should allow for comparability
among countries?

O How can we avoid perverse incentives through the exclusion of pools or
activities?
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SHRILANIERIZCEITABE R
temtobe o ion 1 Option 2
considered P P
Method of Integrating Emission Separating Emission
calculation and Removal and Removal
Units of . Regional Scale by
Aggregation National Scale Administrative Units

30



dfuidie
bt oA

REDD+

~~~~~

F.Type area
Change
1990 to 1995
(ha)

&3

Reducing Emission from Deforestation and Forest Degradation-plus

Emission
Factor
Change
1990 to 1995
(Ct/ha)

150
C Stock
B in 1990 * 100
(CY) C Stock Change 50
1990 to 1995
C Stock (50)
in 1995 *—
(Ct)
R 1 Integrate

P25 E £

SHBLANIIVERIZBITABE R

(M CO2t)

00-05’

05-10’

9}0'-9 D' 95'-0J)'
—

(M CO2t)

50

(50)

(150) -

(250)

M Deforestation

@ Afforestation

LI Remaining Forest

31



UAWSERS Hrowowo—~

REDD+

Reducing Emission from Deforestation and Forest Degradation-plus

MatrixDERE DS A R,

2000E DHFMILT

PR25FE i

53

REL/RLDBHZE (FM <) I RXDIERL)

RELERLZ D EELTRAR T A=0OIZ1F. ZFMIARE T THLHZEMRE(L
GISO#EELXERAL. 2R B TOHEMFE LD - EMBrFrE S BEL THHE.

Year 2000
T T 7 T
Evergreen |Evergreen |\Evergresn Evergreen 4 i | Mined Bare land, |
brondlesf  |broadlesf  |broadlesf  |broadiesf forest, |Deciduous | Bamboo M:;"; ‘":;"f Conferous  |broadieaf and |Mangrove |Limestone | [Umestone | iand,  |Waber  [Residantial Aol
forest, rich forest, medium |forest, poor | rehabilitationr | forest forest :o m"“ forast |coniferaus | forest forest i ;“af L [fracmented (bady |area i gty
forest [forest |forest forest i |forest |(mII orest) |tees |
T i . - 0
SlogeT MOMICE e 41 6,470 1,874 00/ 897 1,640 0 222 0 0 4V G 2,108 5 17 2,50 48,033
Evergreen broadleaf forest, | | | |
i e 03 2673 158 1135 3,193 0 0 0 0 13 0 4272 19 1183 3,7} 77316
Evergreen broadleaf forest, | |
o fepest . 1'184. 34 500 . 1,054 1,003 7,4:% U, 1E % .n.ﬁ 0 1,46D| 0 ll,??‘ﬂ. 223. 652 28,4i[| 140,375
Evergreen broadleaf forest, E , A
o abdbapnr Aot 348 69 886 9,1 1“; % . 0 2,55 o 553 20 255| 171 55,971
Deciduous forest 74 1] 0 0 0 0 0 0 5,316 45 701 1445 69,744
Bamboo forest 6 1 5 0 0 0 0 5 If\ 1,498 23,623
Mixed bimber and bermboo 357 7373 8990 731 558 0 1,939 0 0 1,33 | - 4008 71,722
¥ forest r ' ' r | r 1 - | A ] ']
e Conif forest 0 0 0| 1] al 0 0 0 0 0 0 0 0 0 0
™ ;:’:“sdl_rj d f \ ! ! | | |
" 1 roadieal an 1 {
: c\:\nIFerlels flp.res.t | 0 0 [ | 0 — ul 0 \ 0 0 u ﬂ D U | 0
| Mangrove forest _Ejmﬁﬁ n m al 0 0 \\ 0 \ 0 0 0 0 E 0
9 r i i | ! i | ! i
| etoneren 0 0 0 0 0 0 0 0 N ¢ | 0 ol o 0 0
O ctartation ol 0 47| 12 0 0 0 0 0 0 0 2, 1 21 3k 965
L | ik Jiz, 1 il if il . | 8 ] I
Limestone area (no forest) [ (1] [1] [ | ] 0 0 0 D 0
éare I..und, sHub fand, | e - [ T I | | :
frazanted tiees 204. 1,0895 12,3225 3@ E@Sﬁ% {]! 131. U. D. 2,57 0 144 803 41,6105 85,450
Water body 1 4 9| 6, 7| 14 0| 0 0 0 0 2 75 248| 2,718)
Residential area 0 G 3 ﬁﬂ% Fﬁ 0 ) 0 0/ 72 0 113 9 466/ 791
Other land 10 L28 1228 3554 3332 a0, 14187 foll 25 il Ml 143 U] 9,866 484 7,798 75,008(
L ! ! ! ! ! ! ! ! : : . | | 1
Grand Total 34,470 65,833 9‘9,3?1; 39,600| 51,943 1541 l! 66,527 UI 2,554! 0 0] lU,EESi 0| 60,535| 3,3EU| 11,651 189,974| 651,844
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(M CO2t) __
250 National Scale

150
50
(50)
(150) -
(250) -

™ Deforestatio orest
CcO2

. " Regional Scale
100

80

60

40 40

20 20

0 0 -

95’

(20) - (20) -
(40) (40) -
(60) North Region (60) Central I;egion (60) Sounth Region
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Total=-0.62 M CO2t (From2010 to 2015)

=-0.124 M CO2t/year L4
250 e

12.7 M CO2t
150

50 ool e R

(50) - =95 Il-'05 ........ A veleém&zm co2t

500 @ = | N 0=

(250) oo Average=-166.7 M CO2t

M Deforestation M Reforestation | Forestremain
Forest
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4%%&#1‘)?‘/71\0)1‘@51\

eCognitionD W4 75 #| D5 A

+ Segmentation: BEEIREDKEMEEISERES L—T1L |
— BROENFEH L-EE 1 (Heterogeneity) DIEIZEZ ALY

T DEIRIEELINT . )
EE M (F) I B (Color) ERZIK (Shape) DEET (2.1R) .
= W* B + (1= W) * H (2.1)
heoror &N e EWIZ ED TE AT FEN A F A1 15,
B = Wenper * Nenpet + (1 = Weaper) * Banoos (2.2)

24K (Shape) [£Smoothness&CompactnessM 2l FD &5 (2.1X) ,
(2.1)I222K)2HKATHERAKETHFD,

f = W * hcolor -+ (1 — W) * {Wcmpct * hcmpct + (1 - Wcmpct) * hsmooth} (23)
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47T 7 DRI
eCognitionD W4 55 H| D 4H A

& E B % (Heterogeneity) DEH
- BREOER M (h, )  EBEESEROBIEAET,

h=) we*o (2.4)

o: LAY —CDRYITVREEED S EL
w:EDLANY—CHDEHTITLI-{E

Segmentation Tl&Object1 £ 0bject2F i ST HI5E .. TNENDIE
EREZBETL. SR DObjectDIZERELEDEZED, T
LAY —DEAFITEEELI-EHI N, THH(2.5K),

hcolor — Z Wc(nMerge * Gclv[erge = (nObjl * G(?bjl + nObj2 * O-C,Objz )) (2.5)
C
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3 LT 7 bR
eCognitionD W4 77 D {1 A

'+ FEE 1 (Heterogeneity) DE H \I
- BROREE ) AREEAOLIZE>TRREFET 5.

/
h= (2.6)

LAR)IUORE. b: 7RI D5EIA

Object1&0Object2Z &9 HIHZE. 2.6X) ML IZEHLT-
hDEZEETL. HEEDObject DhEDEHFEST-EH

hsmooth-ts%%) (27Et) °
lMer e lOb'l 10b'2
hsmooth — nMerge * - - (nObjl : + nOij * : ) (2.7)
Merge Obj1 Ob;j2
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4%%&#1‘)?‘/71\0)1‘@51\
eCognitionD W4 77 D {1 A
E B 1% (Heterogeneity) DE H
- FDEETE(h o) BREBRBDFEFIRDLEIZKSTH

RESHES 3. j
h=L (2.8)
Tn

LAR)IVOBEE. n: R)IVANDEZE

Object1&0bject2Z BT SimE. 2.8N)MNoEAXRICEHLI-IDI{E
BETL. MBEDObjectDhEDEZE EoT-fED N, THS (2.9)

° lMerge IObj 1 % lObj 2

hcmpct — nMerge ¥ — (nObjl + nObj2 —)
5nMerge V nObjl V nObj2

(2.9)
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> L s

eCognition®D Wi 75 H| D :H A

« EBE % (Heterogeneity) DEH

— (2.570) . (2.7R), (2.97V) [SF2THEHSNT=h 5100+ Norooths Nempet
D3IAF7# 23) ITHKATAHETEETH(F )75\31? B#’Lé

—

» SegmentationfLIE TIXEE 1%(f) (X Scale
parameterEL TERET B,

—EZ/INKTHLEEHDHFFEENEEYEZRE
KU ENT BIZEEFHIFRELY ., KECT S
&*HL\/\il fERETED, TDIEMNTEIZIBART=3D
XFDEHTITA. Segmentation L IR HF | Z {5 FF
T%)%l/’f’(’—(W'JZIiRed Blue. Nir'z&) DEH
{HFIZ&YSegmentationfERIFEHINS,
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[ &5 7 R OFB A

eCognitionD H{4 7y H|DALALA (H72DScale parameterlZXAX M )
SP=50
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w00
i
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COES A AN i
ENVI EX®D {4 55 E| DAL A

. ﬁ;%@ “)lhh F7T =7 F Ol

BHEDGE] (27 A T—V3Y)
-
FHEILIEEBORE (7—)
e

l J
l l
[ BA 7S = 7 OB |
[ ]

>
BT 5 BEEDIEE

@ res

Extract Features
— W (74 —F %) OEE h |
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[ {570 7 SR
ENVI EX®D {4 55 E| DAL A

* Segmentation

BHSE. TORF¥. BLHEDHEIEINETLSIEREE 7t )L % Scale Level &
BRETHETTIIL—TIEL., BEEFHEIT S,

Scale Level 60

. T
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B — BB LDE=XY T

(GOFC-GOLD / COP18)

' .-;RCEBOOK

COP 18 vers:on 1

A sourcebook of methods and procedures for monitoring and
reporting anthropogenic greenhouse gas emissions and removals
associated with deforestation. gains and losses of carbon stocks in

forests remaining forests, and forestation

| oot ol
Global Observation of Forest and Land C:over Dynamu:.s

GOFC-GOLDIR—ANR—=3  http://www.gofcgold.wur.nl/redd/
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TRV T 7 a—FDiENE L i

2.1.2.4 Selection and implementation of a monitoring approach - deforestation

EZAR)TT7TO—FORIREERE —FMKREL

* Stepl: Selection of the forest definition

HFMDOEZRDER

» Step2: Designation of forest area for acquiring satellite data
BET IV ELTLHME

* Step3: Selection of satellite imagery and coverage
B EEGREEAEE

*  Step4: Decisions for sampling versus wall to wall coverage
HoT) G vs & D RTE

* Step5: Proccess and analyze the satellite data
BET—2DNIELEHT

* Step6:Accuracy assessment

R

2.1.2.5 Monitoring of increases in forest area — forestation

ZMEIEDE=4)VT

GOFC-GOLDIR—ANR—=3  http://www.gofcgold.wur.nl/redd/
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Stepl: Selection of the forest definition
FRIRDE ZDER

Table 1.2.1. Existing frameworks for the Land Use, Land Use Change and Forestry
{LULUCF) sactor under the UNFCCC and the second commitment period of the Kyoto
Protocol.

Land Use, Land Use Change and Forestry

UNFCCC {2003 GPG and e
2006 GL-AFOLU) Kyoto Kyoto-Flexibility
Six land wse classes and | Article 3.3 CDM
chnversion hetwesnclijean Afforestation/Reforestation, | Afforestation/
Forest land Deforestation Reforestation
Cropland
Grassland Article 2.4 mandatory
Welbands Forest management
Sattlements =
Other Land

Article 3.4 elective

Cropland management

Grazing land management

Forest management

Revegetation

Wetland drainage and

rewetting
Deforestation= forest land Controlled by the Rules and Modalities {including
converted to another land Definitions) induded in COP/MOP Decisions (for a full
category set of, see www.unfccc.int)

GOFC-GOLDIR—ANR—=3  http://www.gofcgold.wur.nl/redd/

b3 27




REDD+ Reducing Emission from Deforestation and Forest Degradation-plus L 25FE HEiRES

Step2: Designation of forest area for acquiring satellite data

W T — R b e DR

B L (HRIVT7)DIRTOHFMRZEZDH S
Z\gh‘%é

- BELTWSEHMIE, SHEHMPI AT
DHEMRELET=RYLTTIDELH D,

GOFC-GOLDIR—ANR—=3  http://www.gofcgold.wur.nl/redd/
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TRHOSEE

il

Step3: Selection of satellite imagery and coverage

1 MR L

Table 2.1.1. utility of optical sensors at multiple resolutions for deforestation

N ] .~
.jlc%t/-lj-_o) monitaring.
ﬁg 1%§ & *I] ﬁq :{k; - Examples of Minimum
ns-ur_ current mapping unit | Cost Utility for monitoring
resolution SRS [ hige)
I:Sf;gé};?-r = 100 ha Consistent pan-tropical
; annual monitoring to
iyt e iR r~ 10-20 ha identify large clearings and
[250-1000 |[2000-) Low or fres | - =
: ocate “hotspats”™ for
m) Nk MERS further analysis with mid
(2004 - 2012) ; AN
VIIRS (2012-] resofution
Landsat TM or Landsat &
ETH A+, CBERS ars free;
_Eer‘ra -ASTER for others:
Meditm IRS AWiFs or <%£0.001/km® | Primary tool to map
(10-60 m) LISS III 0.5 -5 ha E::r historical de&:urestatinn and estimate
CBERS HRCCD ata area changs
DMC £0.02/km=
SPOT HRW to £0.5/km2 for
ALOS AVNIR-2 recent data
RapidEye
TKCONOS
QuickBird High to very Validation of results from
Fina i B : ;
(<5 ) EEﬂEyg < 0.1 ha high i :uaml_l'n_aﬁulutlnn 3I'I_EI'|':|-'5IE.-
WaorddWiew &2 -33 flkm?= and training of algorithms
Pleiades
Aerial photos

GOFC-GOLDR—ANR—=Y

http://www.gofcgold.wur.nl/redd/
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PR25FE EiRES

i PF

Cost for data

Step3: Selection of satellite imagery and coverage

T R L H

Table 2.1.2. present availability of optical mid-resolution {10-60 m) sensors.

Satellite B R lurti
Mation i S acquisition |Feature
SENSOr & coverage Bt iat
[archive™)
On April 2002 the
failure of the scan line
All data corrector resulted in
_— Landsat-7 20 m M data gaps outside of the
ETM+ 60=180 km? UEESI:I'E ‘F?'EE‘ central portion of
images, sericusly
compromising data
guality
Data is acquired on
15 m &0 USs/scene |request and is not
LSS Japan Terra ASTER &0=60 km?= 0.02 US5/km*? |routinely collected for
all areas
After an exparimeantal
; IRS-P2 LISS- phase, AWIFS images
Rl I1I B AWIFS i can be acquired on a
routine basis.,
azl:i;;ei?:;lly Experimental: Brazil
: s CBERS-2 uses on-demand images
China/ Brazil | pcep 20 m ;:J;;Ef;g to bolster their
counktries ok
Algeria/ Chi
NFE::::. ey oMC 22-32m 2000 £/scane Commercial: Brazil uses
Tu?'k e/ UK i 160=660 km? |0.03 £/km?> alongside Landsat data
France SURH e e M 20060 &/fscene ?E:IT:Q‘:SSLE"SF:”E;S‘;S
HREWIR 060 km= 0.5 £'km?>

Landsat data

GOFC-GOLDR—ANR—=Y

http://www.gofcgold.wur.nl/redd/
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BB AREBREF R TV DARY BT —4 k4
(REDD-plus Cook Book)

= T05-1 HENGATEEL ORI B LUT— 4208

S LS g | B e EH e [Frr—2 WA =T -
ar e ; Lalla, o - ] % |-n i QA
s rir ami | R l’iu'.m-.p i il L I (R T &
TR EL GRRE g [T USES 7 — 71 7 Lt TS
landmti-3 | M5 1572 | pEE3 | BH wEkem | tEs | ® g | || 1B | = | D0z | 13 ,1 s 3T M bt gloveegow, hisps

eartheplomer gsgs oo’
TR AL BRI T3 I | SRR
M5 1987 |i60%"| A WBicm | 18y | = s | 6| 16 | x| @O 13 -
Landat -5 S

7 —_[RE  km E CF: = T T = z RASHY T Bk e ih
™ T, (6 B -] A O B 1) BE, 200 = ]
Hem CIF e TR E o A i TR

Ity | ETM 1990 i reio | g | o« [oEmsO BN s | 6 | 5| = | ma0s | 28 SR
ol - FFRH O HAGAY

#1525 B 15am)

TR Farc 11 hitpilealegigow £ U RE 2 3 orid— ¢
ALHFan, M5 P T = |MERIRE, R 16 = A i
Eo1 000 | EeeT L, o (30 TS5 16 =} [ (RATEY
ol -~ ol e 22
Hyperion Hm 5 = 16

Ll nl | & H hitm/freverbecho masa gowewshd £ U B

5 1] BEO-F=

_ S el B2k AW

05 Temal PLAL T

'_Ej“q woos | 19 s T Sl ) B PR R R R BT BT & o iy

H ua m ‘) ]
Tom SR AR

[

Al G B &

¥ Ken T AR [0, A oo [ & P lanaei, SPOT o - Lo I
5POT 1-3 HAV-XE# 1986 | 1oE & 8, el : E12 | 16 Tou CO0= B2 =l 4

yant
Ly
=

P 10m P-all 1] (Spot Image i P a8 ** 8 dskiam &
. X EHE 3 e = NS bk FigEdnek, SPOT 26 —Zo- LG TR
X Hn = - - : X - FIE
SPOT & HAVIE-NA | 1958 | My i) O |- B3R | 36 17 354 O EZ =
B 1illms At 3 §

H':::l.ﬂ_l”
XF R (3 SR, *10en e S B K b S P L R
L Z0m e ) TR SO 3 —2r - L e 2N

a7 = R X i 0 K 7 | m | 33 » 11 21" e
S5POTs AP 7 [ - aEsm &0 W) &7 | ! i 531 8] 145 PRESSIECT

REDD-plus Cook Book (FFiMEEETAITHT)
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Step4: Decisions for sampling
versus wall to wall coverage

Y7V T vs DO E

Example of systematic sampling Example of stratified sampling
B
t".--. a -b:-l;
B ol
i ) Tl '
-\ﬁﬁu T A |
Wt o | e G@
Y 0 RS
. . s
B eng=
4 Moy es
i L
5.3 .

GOFC-GOLDIR—ANR—=3  http://www.gofcgold.wur.nl/redd/
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Stepd: Proccess and analyze
the satellite data
1 S T — X DB R

2 - OBEETE I =ILEAET S

FEEE i o 2
. BiEOLandsaty —2UIAN—2 54 0 E LTIEAD
steps.1: BBFEAIEE L)
Preprocessing | Ef LUEOEOHE SR -
§imIe s  BENEIEETHOK
', 20N 1 A PO 1 P
; \ EEEHE :
, . HEsEEs ASMELERT L L
= | BEnLEET oIS, WME L AL ETE C LD EEOEETETD
|~ Steps ) EE TS o
e——— | Visual delineation of land entities | -
S HFIEOES | #2133 ESOFEE, FEOIEE,
| Steps.z: F . EREYEEEIEEE. FRICEZ T, fla - e
| Analysis methods | | SIS EEESEEES | DISOLEREEL,
. BRIRFE / EHEOE EtEEF TS - E SIS — T FEA T2 7 HET S

| Multi-date imade segmentation e g e T | | S eEE

I ENENOEROA TV 2 P ERHOSTHELT, MISOEEED
| 1. BEHIETHIL - fBET S

GOFC-GOLDIR—ANR—=3  http://www.gofcgold.wur.nl/redd/
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Off EI1Z)InC T w7

X 5y (EHT) Tk

Table 2.1.3. Main analysis methods for moderate resclution (~ 30 m) imagery.

Practical
Method for Method for minimum Advantages /
delineation |class labeling |mapping Peinciples for use limitations
umnit
- multiple date preferable |- closest to classical
Dot Visual to single date forestry inventories
interpretation in':erpretatinn < 0,1 ha interpretation - very accurate although
(dots sample) - On screen preferable to | interpreter dependent
printouts interpretatbion - no map of change-s
- muiltiple date analysis
Visual Vit preferable - easy to implement
delineation ; ' 5-10 ha - On screen digitizing - time consuming
interpretation :
(full image) preferable to delineation |- interpreter dependent
on printouts
Sy — - salection of common
_ Iableling (with spectral tralning_set from _
Pixel based e <1 ha multiple dates / images - difficult to implement
classification i ct?nn preferable - training phase needed
ahases) - filtering needed to avoid
noige
- - interdependent {multiple | - difficult to implement
3’;?:5:;;'”:‘1 <1 ha date) labeling preferable |- noisy effect without
Vistal labelin - filtenng needed to avoid |filtering
g noise
Sunarvised - multiple date
Object based Iab_elg'ng (with ?Eiﬂznglgpczfﬁﬁ:lﬂ = FROIe re_prﬂdqcible than
segmentation i:_':::gﬂ;nd 1-5ha spectral training set from fT:;:\ﬁf""E:i':';“ ded
e multiple dates / images ap
P preferable
- multiple date
Unsupervised segmentation preferable |- more reproducible than
clustering + 1-5ha - interdependent (multiple | visual delineation
Visual labeling date) labeling of single

date images preferable

GOFC-GOLDR—

DR—Y

http://www.gofcgold.wur.nl/redd/
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Off EI1Z)InC T w7

X 5y (EHT) Tk

Table 2.1.3. Main analysis methods for moderate resclution (~ 30 m) imagery.

Practical
Method for Method for minimum Advantages /
delineation |class labeling |mapping Peinciples for use limitations
umnit
- multiple date preferable |- closest to classical
Dot Visual to single date forestry inventories
interpretation in':erpretatinn < 0,1 ha interpretation - very accurate although
(dots sample) - On screen preferable to | interpreter dependent
printouts interpretatbion - no map of change-s
- muiltiple date analysis
Visual Vit preferable - easy to implement
delineation ; ' 5-10 ha - On screen digitizing - time consuming
interpretation :
(full image) preferable to delineation |- interpreter dependent
on printouts
Sy — - salection of common
_ Iableling (with spectral tralning_set from _
Pixel based e <1 ha multiple dates / images - difficult to implement
classification i ct?nn preferable - training phase needed
ahases) - filtering needed to avoid
noige
- - interdependent {multiple | - difficult to implement
3’;?:5:;;'”:‘1 <1 ha date) labeling preferable |- noisy effect without
Vistal labelin - filtenng needed to avoid |filtering
g noise
Sunarvised - multiple date
Object based Iab_elg'ng (with ?Eiﬂznglgpczfﬁﬁ:lﬂ = FROIe re_prﬂdqcible than
segmentation i:_':::gﬂ;nd 1-5ha spectral training set from fT:;:\ﬁf""E:i':';“ ded
e multiple dates / images ap
P preferable
- multiple date
Unsupervised segmentation preferable |- more reproducible than
clustering + 1-5ha - interdependent (multiple | visual delineation
Visual labeling date) labeling of single

date images preferable

GOFC-GOLDR—

DR—Y

http://www.gofcgold.wur.nl/redd/




y 7 REDD+ Reducing Emission from Deforestation and Forest Degradation-plus L 25FE HEiRES
[ ]

Step6:Accuracy assessment

i BE AR

FEEMFMOF—EGEHZERIZDONNT
(FRMIATEIE. RRZREDHTE)

N—

BT BIEICKAIS—(NAWLGER
- T—ADXN)TL—a (R IZE
- ETYLTIZKBITT—
ARREZHBALENTWETILZERLTLES)
TG KB IT—
(RN TY T RIRDERET)

A EYLHFEERCEERICERT 4I5S —
(AookENn, ZFTILAIUR)

GOFC-GOLDIR—ANR—=3  http://www.gofcgold.wur.nl/redd/
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@ Step6:Accuracy assessment
i B BR AL
GMRIMTEBEOREERMEICDINT
(BE B g OD 30 [ 5T 41fR)
777‘4!:7'4 T—RELTIEELVHXDHZHMRIAMTHIEEXERT 555
> 53$8 (classification) T7—4°, FIRFB ICKE/NNATANEEND,

- /ﬁ%)‘—é‘ld)?‘-l—:‘/ﬁ‘(:J:Za/ \ A7 ADEEGEREENEEND,)
> ENEEDEEMNEENSINTET SLEHAEER

- BRELQUIFLUORT—EADNAFTESEGE
S $ETRIICLoDYLE=T—2(BIEY U TIU T O RTITAYY..)
> FVOFILT—RENLDT—R2TEY)ITL—FGAE)T 5,
9 IPCC GPG SE(ZLDOMAERD )AL T—30FY

(EHEEOHMEOBEELELETM)
TFIOTAETA—T—32ELT)EEVRHEDHZFMREIMTEHEZERT 56
> TFIB-HEEEOENEAEEREDFTMENTESS ORI RABE
S FRELGLNFEIER (ZFMRAAT)IZEBLE-HBESR. EERBETE
S BEOHETERONATRAZHELL-EDOTEY)IL—2309 5%

GOFC-GOLDIR—ANR—=3  http://www.gofcgold.wur.nl/redd/

oK 37




)

REDD+ Reducing Emission from Deforestation and Forest Degradation-plus L 25FE HEiRES

Step6:Accuracy assessment

i BE AR

BEEBRT—REITIIS—NER., ZEEFIEIZDT

(BRI SHEFH)
- BEBEGRT —2DE, ##1&("'"%3'[;&1#& ARDESIVIER. w2 BH. WFE. 2%

DESHEITT/ O —HEESR -

- MEBEBRAFEICZIX, -lz‘/b“—d)MIEl/\‘)H:FE\C’Ci’mﬁﬂﬁﬁﬁﬁﬂ%rﬁbﬁ

BOFTvy

- BRR5 VY —RETOT—2DEKL
'%z‘l_l?ﬁIE(iﬂIEE’JEEH@HﬂBA%) RREIESF

THEMEBOEE (LR EATI) —PRIMERIEGE)

- EEYIEEDFIE(DET7ILTYX L, BEFIEEEAELLY)
- MK ERL R DI (RN - -RH5 /SRAEH . OEQFIRLVEE)
- BEFMDI=ODLI7FLURT—E3DAF(TSURRML—X, F¥1)T

L—ar BT—37%E)

- M RME R IE . EERERDIE—HNDOBAMEDHLHEEICHE>TEMR

[CKABEU LTI, E=2 TN ESINDSRE, > [Consistent mapping]
S FIREF—LHEONXELHI A F—1E. FEM)

S o—ZU 0 T—320WMBAE. BEAEZDFIEL (F—1E. BEAMH)
> EPERGEDNo data® ERHLY, UEH&%—’FMLEH:@“%»A%%%
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2.1.2.5 Monitoring of 1ncreases
1n forest area — forestation

HREEDE=LV T

. EROEERE—RILELDT, BHEL &
£ R DIFIZ<LY,

o RBVF—RIEFIERITIELY,
» HEBRERE CHEGTENZ NS,

GOFC-GOLDIR—ANR—=3  http://www.gofcgold.wur.nl/redd/
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s T INAVP = — SN B
A N, 2oL €— ] 7

2.2.2.1 Direct approach to monitor selective logging

REFEE=ZAVTOEENT7IO—F

e Stepl:Define the spatial resolution
MAT 5ZERM N fERE

* Step2:Enhance the image
B R R &R D 77 %

* Step3:Select the mapping feature and methods
TvEL T (FME) & EDER

2.2.2.2 Indirect approach to monitor forest degradation

BHRLILE=L)OT~DEEENT IO—F

GOFC-GOLDIR—ANR—=3  http://www.gofcgold.wur.nl/redd/
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2.2.2.1 Direct approach to monitor selective logging
FURE=LV T OHEENT 7 a—F

Figure 2.2.1. very high resolution Ikonos image showing common features in
selectively logged forests in the Eastern Brazilian Amazon.

L,'Elm'.ipi-, Gap ° *%Q f‘::iﬂ*&%d)
Lné Landing *R1ﬁim'ﬁo) TH Il::ll (j:
ZHLLY,
I - s REHE DR
e, X T bﬁﬂ\g

(image size: 11 km x 11 km)
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2.2.2.1 Direct approach to monitor selective logging
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Stepl:Define the spatial resolution
FI 9 52210157 it He

Figure 2.2.2. True color Landsat (left) and RapidEye (right) scenes acquired on 22

May 2009 within an unplanned selectively logged peat swamp forest in Central

Kalimantan on Borneo.

Figure 2.2.3. unplanned logged forest in Sinop, Mato Grosso, Brazilian Amazon in:
(A) IKONOS panchromatic image {1 meter pixel); (B) IKONOS multi-spectral and
panchromatic fusion (4 meter pixel); (C) Landsat multi-spectral (R5, G4, B3; 30 meter
pixel); and (D) Mormalized Difference Fraction Index image (sub-pixel within 30 m).

These images were acquired in August 2001.
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Step2:Enhance the image
S R A 0D 5 vk

Figure 2.2.06. Forest degradation annual change due to selective logging and logging SN
and burning in Sinop region, Mato Grosso State, Brazil. GOFC-GOLD/IR—ANX—=Y http://www.gofcgold.wur.nl/redd/
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TRHOSEE

Step3:Select the mapping feature and methods

< vEL 7 (

y

Table 2.2.1. Remote sensing methads tested and validated to map forest degradation
caused by selective logging and burning in the Brazilian Amazon.
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2.2.2.2 Indirect approach to monitor forest degradation
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EDERZE (Recipe-T06)
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[Activity data] Ir_'-

LRk 255

[Emission factor]

| 1. Above ground biomass(AGB)\:

! 2. Dead wood |

* 1 3. Litter !

- - 1 4. Belowground biomass 1
Developing National forest bbb L L L LI 4
Inventory System ! 5. Soil Organic Carbon '

Classification

Sampling

Partitioned for branch,
leaf, steam individually

Digs up root using
shovel car

Forest Area Change Detection

‘y = -191.22Ln (x) + 465.71
500 R = 0.983
— ¥ 2Rt AN LT
400 5 b - Measurement of tree high and DBH Measurement of litter Taking samples of Soil
Measurement of weight Measurement of weight and Organic matter
300 » Average stock by each
¢ Merchantable Volume Fi—
by forest types orest types
200 Laboratory experiment
100 *
0 Development of Biomass conversion
" - " " " and expansion parameter(BCEF) Laboratory experiment Laboratory experiment
(AGB=Merchantable volume x BCEF)
[Activity data] [Emission factor] ¥ v v
Forest types 1. Above Ground Biomass 2. Dead Wood 5. Soil Organic
change in the past 4. Below Ground Biomass 3. Litter Carbon

““" Historical Forest Change

Additional activities for REDD

— N
Estimated Forest Change | |

1990 2000 2013
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PR25FE EiRES

« NI\ | generic model, generic eguation
WTCHEMY A T EIC

HRPOBIARDT - ZF

SESNICHED

Generic models £ 7 /L34 INAXIAETET '}Eﬁa DRREITIEL
Brownz Wet model AGB=712087 - §953 x DEM +0.740 x DEH’ 4,000mmkl E BEEL
Moist model  AGB=exp(-2.134 + 2.530 x In{ DEH)) 1,500-4,500mm EEELorELVEF
Dry model AGB=exp(-1.996 + 2.32 » In(DBH)) 1,500mmE gMBOEFE
: AGB=HD * exp( -1.302 + 1.980 % In( DBH) + 0.207
Wet model 3.500mmil_E
Chavest o s b x ( In(DBH) Y- 0.0281 % (In(DBH)) il LEML FWiELH
, AGB=WD % expl -1.562 + 2148 % In(DBH) + 0.207
Maist model 4 1.500-3.500m 5 ;
PEEMOEE X (in(DBH) ) - 0.0281 X (In(DBH)) " . e
AGB=HD % exp( -0.730 + 1.784 X In{OBH) + 0.207
D del 1,500 3 snHBLLE NEEEA
Ll x ( In(DBH) '~ 0.0281 x ( In(DBH)") R AR LEERb
Kiyono = Moist model  Stem=2.69 X ba'Z®x pp'*

Maoist model

Maoist model

Branch=0217 x ba'* x up'®

Leaf=173 % ba"

AGB: ith_E /N1 7 < X Aboveground biomass., DBH : ifi 5 B ¥ Diameter at brest height, WD : #f Z EE Wood density (t/m3)
«  WDOD{EIX. IPCC(2003, 2006) P ESEZTFLEARM/IX DB T, FELARIL, HAWIIBLANILDEL RSN TN,
« BOREIRH#LGIHZEE. BETIET 7057, 7A1JH0.60. 77')$H0.58E L > F=E (B ( Brown, 1997)&E 52 &

NTED,

&
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L3
HET7OAY—K

» [@RIDKITE (species—specific) XDIFTEDHLIGIC
XYL T DMDDIZHDHTETIN (species-specific

model, local model)

Local models T /347 A4 T ARER BR] en R e DyIRNlET —FENECT- B8
Yamakurazh HEERA AGB=exp(-2.30+3.62 X In(DBH)) BEmR& RIS

Chambers 3, HEDB AGB=exp(-2.010+2.55 x In{DEH)) (pRTFTIV)

Dojomost H#EC AGB=exp(-2.05+2.33 x In(DBEH)) REsmE(TIUH)

Hozumizt #ERD Stem=0.072 x (D 1) BREEBRHROEEHR hARST)

Branch=001334 x (0° )™

Leaf=0031 x (o7 #*"™"

Monda 3t HEARE AGB=0.3510 x DEM™™F w wp'™ BRERROEER (1R i)

Kenzos, HERF AGB=00829 x pBH™" ZRR(TL—LTH579)

Ketterings HERG AGB=exp(-2.75+2.59 X In(DBH)) BEZEB (AR T-ATES)

Hashimotoz Hi 52 AGB=exp(-2.51+2.44 X In(DBH)) BB EAT S - RM (AR T-EHUTH)

*Chave ET AL, COIFEM I ERELTOBH. H WoE ST L9147 DL BELTINS.
FhThoBE: /44 7A(AGB. Stem. Branch. Leaf) :kg/tree, WD :t/m3 (=12 LKiyono=: IZkg/cm3), DBH :cm, ba:m2, D2H: DBH2(cm) X% H(m)
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FREKEN FEKEH FERRKEN
20N hiEE DI bikie B w
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EMNHEHBEHICOD/INA FVA, wRSBEDEL

VUARBET—Y BIZIE
0170w ~DFEET—4)

I

YARCEIS

A491 Quercus sp 16.5 / \“";Z,;?Z FOMIFISES U
AOO [OAsp o0 st POXR)—=
A800 Schima sp 31.2

WAV (BrownzmWet model) DETEH!
AGB=21297-6953 xDBH +0.740 x DBH 2

A491 Quercus sp 16.5 108
AQO OAsp o0 A XA ~— [otal
A800 Schima sp 31.2 524.7

IRICO.AZBICTODINA AN ADS t'é%af‘
NS — )D@E’O@ﬂﬂtl/\“"rZTVZH “50 t”

RERERE - 50 x 0.5 = 25 t/ha

*0.5(F R Z= %2 (Carbon Fraction; CF)
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DienBien province
MuongNhe district

' II

LY
:
)
[
A \

17



BiEE

TRHOSEE

Reducing Emission from Deforestation and Forest Degradation-plus

: REDD+

%
j—_\

A IYEIYEEY T
TV Z T HFMREKX . MuongNhe Nature Reserve (MNNR)

18



REDD+ Reducing Emission from Deforestation and Forest Degradation-plus L 25FE HEiRES

MNNR®D#HE

MoOES o Rich forestRMR

HWEE169,962 »7 (IMNNRRAICIE. #MEthEET) .
RAMB2,200 57 (FMREXDHA8%)
BRI 1. HY. EXYNFREBRILER,
(A=t (C [EBambooEA S, )
RKAMIIBFE C EICPoor forest (100m3/23Km) . Medium
forest (100~200m3/5%). Rich forest (200m3/23 U E) [T 1T
5N TLVDB,

amboo
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o  HRIRBE (KEFHEE)

HIAARSOARZETE | BLEEIEX 10K
De : Castanopsis indica (Roxb.) A. DC.

Cheo Tia : Engelhardtia roxbursghiana Lindl er Wall
Véi Thudc : Schima wallichii (DC.) Korth.

. IREMRERBRZEICIEREZIRE,
. SHSBEEBN SueE < HFAZEE,

. simies UICEIHZRSImETIRD ., RaeBEEIED
ADTSIEIL. IRIBUIZ,

. 2B (IR, 8f. & B) [CoRIL. BBRIDEESERITE,
. SZREOREAEBRY Y TIVIEER. Y TJILEESAHIFE,
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HEAART—YDIRDFCHY — |k

Sample tree size | Sample [ Coordinates of sample trees| Fresh biomass of sample trees by tree organs (kg)
plot No.

Scientific name of sample
trees DBH (cm)| H (m)

Schima wallichii 6.5 8.4 58 230639 2469436 18.6 10.1 2.5 6.5 37.7

o
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HEALEROMDFEEDHY —

Sample tree size| Dried mass by tree organs (kg/tree)
DBH (cm) H (m) Stem| Branch| Leave Root Total

<}

Name of sample trees

Schima wallichii 6.5 8.4 9.01 4.67 0.88 2.81 17.37
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AGB (kg/tree)
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B ADMESERE/NATVADHEIRE

DBH
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[2])
©
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|PCC?72|'M/ I\‘Vc‘iﬂﬁ%ﬁ Lic X ~J—
DC KD LB/ TV A (AGB) DL

 BETOvY FODBHTF—INHS e
B0 eRCEELLC LN vz | oOT A ~
' w IPCCT ALK IZLBAGB ﬂ‘g\ ﬁfﬂ:xlﬁt

1,400 - \ = |—
o SHEIGONT-HKIZLBHAGB J@K¥EKE‘L_7;60

1,200 -

AGB

600 -
400 -
200 -

0 10 20 30 40 50

IPCCAD LY = exp[—2.289 + 2.649 * In (DBH) — 0.021 * (In(DBH))?]

Tropical moist hardwoods
Y= aboveground dry matter, kg (tree)l, DBH =diameter at breast height (cm), In = natural logarithm, exp = “e raised to the power of”
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BABET —INS/N AV RAERE

« J0v I\c_c‘: CEYAROM E/NA AV A #HR/N1 AV R
as5t8 - &5t U0 ANDY—=)VBIZDINA VY AICTHE

* é ’:)‘ %Eé 0
JOv FCEDETEBREDOH (QOBPIDIZEMD T —HINHSETE)

22 195 medium 169 32 84.5 16.0

23 123 medium 132 25 66.0 12.5
24 225 rich 200 40 100.0 20.0
25 205 rich 182 35 91.0 17.5
26 37 poor 54 11 27.0 5.5
27 391 rich 351 70 175.5 35.0
28 53 poor 65 13 32.5 6.5

29 29 poor 46 9 23.0 4.5
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MNNRICHITEIEFEMIAMTDRZTERE

3
,9,(7’ m /ha t/ha |t/ha t ha t ha t/ha

Poor S5 921 181 460 55.1
Medium 31 1560 1641 325 820 163 98.3

Rich 30 25406 2051 396 1025 198 1223
KEHJRMY 1 TDEHEBEZT UIT
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JF***J_ =~NEaw:||

REDD7SRIZEASNAZFT MR EZZRBOLEILEDET
Bz DWNT . AETIZ. UNFCCCOREELIPCC2006
FEHARTAIZERL, LTDRIZTA—HRT B,

(1) %R ZH
ZRRROD b BB - R 8B/ N A AT R (IEA)
(2) E58ZH 7

T 74 LI % (Gain-loss method)
- LT E {bi% (Stock-change/difference method)
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(1) fA[ZB A7
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(2) ESBIDH? (FiEM)

Stock-difference Gain-loss
The difference between carbon stocks Carbon emissions are calculated
gives carbon emissions from gain minus loss

Carbon uptake:
- Growth
- Enrichment

Carbon, |

fCarhnt:nn2

Forest
Land

Carbon-stocks (tons)

Carbon release:

- Timber harvests

- Fuelwood removals
- Charcoal production
- Sub-canopy fires

- Grazing

time, time,

Earbnn1: Carbon stocks time,
I:Zarlznnlr':2 :Carbon stocks time,

X IPCCTIRRNIN T2 D0NHEMRETILEDHTET &
EROFEN . BRREILiZ HARoFEN. FT72AILNE

IPCCR—L~R— http://www.ipcc.ch/
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T7 #IL~iZE (Gain — Loss method)

HA7K - T2 1" (ha)
m#= (ha)

HAE - T1 Ll
m# (ha) R th
e

L YN iR (CH/ha)
200100
100633000

] dEsth

HAFE - T2 (CH)
HAE - T1 (CHz 236 W0y

2E5R20)
RFRELE

XTI o 7 RIS A S EDREHE L TRIR =3.200] (ch
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(ZDODFEFLERL, EVEEET D)

U 7-7 # IL ik (Gain — Loss method)
gﬁg{b,ﬁ KA - T2 T#R (ha)

HAE (T1) RAxE (T2) A B
HAE - TI il
ik (ha) T3
ElE
o HA%K - T2 (Ct/ha 220 80 0
HAE (T1) (Ct,/ha) T AL ] 2 T
2003
10053
Ok
HA% - T2 (Ct
HAE (T1) RAE (T2) HAE - T1 (CH)g = B
ki 1 0
2RO 3. 0 0
RARE(LE [F23¢ 0] 0
BERTEE 12-T] -3.200 (Ct) -3.200] (¢
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