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Small change (gain or loss)
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ZEMRDAEATNAE
FAO 201 0FH AHZMHRERBES

Country Annual change Country Annual change
1990-2000 2000-2010
1 000 ha/yr % 1 000 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 -268  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 -311 -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
9
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s FMIRZEZRAWETE

> Carbon density (C-t/ha) = Stem volume (m3ha) x D x BEF x
(I +RS ratio) x 0.5

D: kbE. BEF : #a K{%%. RSratio : #i E&f - #h FEELE
o FRETCIERITEA L9 0y
o ERlIA AL FDIMEICANWTOWAENELY (HEXE)

« 7OX MY (HEFREN) [TKEFTE

> biomass of a tree = a XP (for example)

= Carbon density (C-t/ha) = 0.5x 2 b, / sample area (ha)

o LTI TICR A ERERRISEALPIL

o BRI ARUNHRETIR YT JICESBMATZITS

! TWWAEMANTS
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A

RREILEDHTEF;
Estimation method of carbon stock change

Default Method (Gain-Loss Method) i=mass =

Carbon stock changes z=zmz i
= Gain by growth — Loss by disturbance

BEICLZER - BEICLIHE =_~7
Not easy to estimate
ERZ(LE BE T
Stock Change Method (Stock-Difference Method)

Carbon stock changes mzzmzit
= (Carbon stocks,, — Carbon stocks,,)/(12 - t1)

265D EE TR - HEOREER

gives feasible estimation =iTT&EkrE L
requires Repeated Ground Measurement
#BUEL Ot ERENLE
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DoM77 TOFRAARDIER

Results of a Preliminary Research Project in Cambodia

Two im portant forest types

IEZE]‘E -—-;‘ta i

o, T
L - b

ﬁ ;E%JHE
- Deciduous forest
«~ 4,692,098 ha

{w
® Permanent
sampling plots

(n=17) {Ministry

3 B \ PN
S o 2 of Environment,
T S T Cambodia)
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BFE Oy b (PSP) T—&&F70OARY
RICKDNAATRAEDMHT

s 100 mD/IN—T R BT )ILTOY kb (PSP)
85 | WM (BEX#MEED)

15 & BEK

1998 (& 1 EEIE) N N
2000-2001 (E 2 @H|E) }—:@@ﬁi&f‘*‘lfﬁ

= 2010-2011 (5 4 EHIE)
o 0O YA X:50m x50 m (2,500 m?)
» DBH 275cm O AR ZHTExTE. DBH, 15FE % H[5Es

o

o

kel

o

c UTOEERERBERVTNAATREHE
Tree biomass=4.08 »x ha' 2% X DI {n =530, R? = 0.981, 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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RO T DHRMIKREDHRE
(FEE)

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

ha Mg-Cha Tg-C

Evergreen forest 3,668,902 1638+78 601.0+287
Deciduous forest 4,692,098 56.2+6.7 263.9+31.3

Total 8,361,000 86491425

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

Samreth et al. (2012)
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Developing National forest
Inventory System

Sampling e Sampling

Partitioned for branch, Digs up root using Measurement of dead woods

feaf, steam individually shovel car

Taking samples of Soil

Measurement of weight Measurement of weight and Organic matter
« Average stock by each
» Merchantable Volume f
by forest types orest types
Laboratory experiment
Development of Biomass conversion
and expansion parameter(BCEF) Laboratory experiment Laboratory experiment
(AGB=Merchantable volume < BCEF)

[Emission factor]

4. Below Ground Biomass Carbon

1. Above Ground Biomass l ‘ 5. Soil Organic
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BEHH RO HRYUFESD
NFIfNS BB & B0 - SR T M (< u | ERAFHE H3HLY)

middle Highland  Southeast
centre

North middle

Forest types Northwest centre

Rich Everareen broad-leaved forest  [JEYEUPI I 306.15 | 23944 | 21040 | 29545 |

Medium Evergreen broad-leaved
forest 85.15 80.79 136.33 149,99 149.50 180.96

Poor Evergreen broad-leaved forest EEECIDY I INNE VI §1.02 | 7418| 8572| 7505 7934

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

[ () 30.60 65.50 04.04 95.74 | 180.90

Broad-leaved and coniferous mixed [
— | | .| 10673 | 179.86 |

Medium Dry open forest of -
Dipterocarps Te | 13497 | 175.62

Poor Dry open forest of Dipterocarps 70.47 77.83

Restored Poor Dry open forest of -
Dipterocarps T | 70060 39.62

Bamboo forest 3507 | 30.36 8341 | 5260 | 6014 | 63.03

Man-made forest 2079 | 2066 | .| 1115 | 1046 | 1933 | 436
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What is/are the difference(s) between RL and REL and the associated
methodological differences?
—Recommend guidance

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

When is 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?

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

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

How can we avoid perverse incentives through the exclusion of pools or
activities?
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ltem to be . :
considered Option 1 Option 2
Method of Integrating Emission Separating Emission
calculation and Removal and Removal
Units of . Regional Scale by

. N | Scal . . :
Aggregation ational Scale Administrative Units
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(M CO21)

150

C Stock
— in 1990 . 100 e
(CYH

C Stock Change 50 —
1990 to 1995

D' 9%’-0&' | 00-05"  05-10°

|

(M CO2t)

Emission
Factor 50
Change .

F.Type area

Change *

1990 to 1995 H 1990 to 1995 (50) - ’ :
(ha) : (Ct/ha)
& (150) -
(250)
. . . M Deforestation M Afforestation LiRemaining Forest
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REL/RLD BAFE (R R )y I XD1ERL)

o« RELERLZSDEEL TR TAEOHIZIE. HTHRIRE T THLZEMEL
MatrixD {ERL IR AT R,

o GISOBEEZEAL. 2B AR TOHRMRB - ENERTE 2 BEL THIH,
20005 D FEME2ALT

Year 2000
Evergreen Evergreen Evergreen Evergreen n - Mixed r [Bare land,
broadleaf broadleaf broadleaf broadleaf forest, |Deciduous | Bamboo M:.:a: t'rrl;‘:r Coniferous broadleaf and |Mangrove | Limestone Plantati i shub land, ‘Water  |Residential GOther land |Grand Total
forest, rich  forest, medium |forest, poor  |rehabilitationr  |forest farest :o estam forest coniferous forest forest niaton areafo st fragmented | body area er fandGran
forest forest forest forest " forest | (no forest) trees
eplesibe e 2 41 6470 1,874 100/ 897 1,640 0 222 0 0 Bl o 2,108 5 17| 2,508 48,033
Evergreen broadleaf forest, I [ | |
1 medium forest . . 03 2,673 158| 1,135 3,193 0 0 0 0 13 | Cl. 4,2?2. 19. 1,183_ 31,17 77,316
9 e e 1,184 34 500 1,054 1,003 7,4;* 0 o 0 11,774 223 652 28,43f 140375
Evergreen broadleaf forest, [ [ uﬁ‘ . I I
9 rehabilitationr forest | 348 2,734 117 59 886 91 0 e | . 5'539. 20. 255. 17,14 Rl
O Deciduous forest 74 324 718 959 0 0 0 0 0 0 0 5,316 45 701 14,46 69,744
E Bamboo forest 6 253 477 28I _ ! 5 0 0 0 0 56 ﬁ #ﬁ '&ﬁ mmg 23,623
it and oo - 7373 8990 7,321 \3&58 0 1,939 0 o 13 , 4,908 71,722
", ¢ |Coniferaus forest 0 0 0 0 0 0 0 0 0 0 0 0 0 0 p 0
T 'd'b'-' dlrf d [ \ | ! | | |
. Mixed broacliesf an
ﬁ ! eohiferous forest | 0 0 S 0 0 \ 0 0 0 0 O 0 0
1 Mangrove forest m 0 0 0 \\ 0 \Q 0 0 0 0 0
[ 0 0 0 0 0 0 0 00 v o 0 o o 0 0
| | | | | !
9 * prantation 0 0 47 12 0 0 0 0 0 0 0 - - — 245 965
4 Limestone area (no forest) 0 0 0 0 0
‘Bare land, shub land, [ | [ | [ ” ! : [ | | | | I ac aanl
j e . 204. 1'089. 12'322. 4'98?. BE wﬁ# 0. 131. []. U. 2,579 0 144 803 41'610. 85,4590
Water body 1 -+ 9 8 7 0 0 0 0 3 0 2 75 248 2,718
Residential area 0 0 8 0 “ﬁ 0 0 0 0 72 0 113 9 466 791
Other land 1(] £I5 1 778 I Eeq 7332 Q40 1129 il 1 il i 1 A7 0 gigﬁﬁ 484 7,798 75,008
Grand Total 34,470 05,833 99,371 39,600‘ 51,943 1541 1| 66,527 0‘ 2,554 0 0 10,655 0 60,535‘ 3,320‘ 11,651 189,974| 651,844
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(M CO21)
250 National Scale
150
50
(50) -
(150) -
(250) -
M Deforestatio orest
(M CO21)
100 10. Regional Scale
80
60
40 40
20 20
0 - . . . 0
(20) - (20)
(40) (40) 1
(60) (60) (60)

Central Region Sounth Region

North Region
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250

150

50

(50) -

Total=-0.62 M CO2t (From2010 to 2015)
=-0.124 M CO2t/year

150 N ™= | N 0=

(250) ~ Average=-166.7 M CO2t

‘ M Deforestation M Reforestation | ' Forest remain
Forest
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Generic models . ETILIA T AT < AR Bod on R iir

Brown= Wet model AGB=21.297 - 6.953 x DBH +0.740 x DBH" 4,000mmEL E HFERL
Moist model  AGB=exp(-2.134 + 2.530 * In{DE8H)) 1,500-4,500mm BEFELorELVESE
Dry model AGB=exp(-1.996 + 2.32 » In(DBH)) 1,500mm3E il B ADEE

AGB=WD = expl-1.302 +1.980 = In(OBH) + 0.207
x ( In(DBH) )* - 0.0281 % (In(DEH)))
) AGB=WD = expl -1.562 + 2.148 % In(OBH) + 0.207
Moist del . 1.500-3.500 5 ;

pist mode % CIn(DBH) Y- 0.0281 X { In(DBH)") mim )= E o { ih #%

AGB=WD X expl -0.730 + 1.784 x In(DBH) + 0.207

Chavezt" Wet model 3,500mmkl £ EERL ZA{EHH

D del . 1,500 ; 5HELELE LB FEA
ry mode x (In(DBH) Y- 0.0281 % (In(DBH)®) men AN Bl eEsnd
Kiyono =, Moist model  Stem=2.69 x b3 x pp'*

Moist model  Branch=0.217 % ba'*® x wp'*

Moist model  Leaf=173 X bg"">

AGB: #th k7 \A74< X Aboveground biomass. DBH : fff 5 & £ Diameter at brest height, WD : #/ 25 [ Wood density (t/m3)

e  WDODEIE. IPCC(2003, 2006) P EEIFLMBHMIX D P T, FBLARI)L, HADWIIBLANILDEHSRENTIND,

« BOREHIRHBLGIFEIX. BAFTIET 7057, 7A1)H0.60. 77')50.58E L o F-EZE{E( Brown, 1997)Z&E 52 &
MWTED,

REDD+CookBook &V
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o HEE70OA)—XK

@RI e (species-specific) DIFREDHIIE(IC
XYL I DM DICHDHTEIN (species—specific

model, local model)

Local models ___ ETIL34 7 NAA T AEER R LY R sy 2 AN S )
Yamakurazh #HEERA AGB=exp(-2.30+3.62 % In[DBH)) BEma Rt

Chambers = H#ERB AGB=exp(-2.010+2.55 X In{DBH)) (hFIJ)

Dojomo =t #EHXC AGB=exp(-2.05+2.33 X In(DBH)) BaERRE (F7Uh)

Hozumizk, #5E D Stem=0.072 x (D7 H)™5 BFEEROERRE(HRIT)

Branch=001334 x (0° 1)

Leaf=0031 x (07 H)"™"

Monda =t HERE AGB=0.3510 x DBH™ x wp'"™ BMEFEHROEER (1UF b))

Kenzozt HERF AGB=00829 x DBH™ ™ ZRE(RL—LTF - H37Y)

Ketterings = #ERG AGB=exp(-2.75+2.59 % In(DEH)) BEZAH(AFRLT-ATLT)

Hashimotoz, HEEH AGB=exp(-2.51+2.44 % In(DEH)) BEAREBAEES D - R (AR T-EHTF)

*ChaveETILIE. COEMHITEHLLTOBH, H. WDESD RE2/TTLIZERELTLS.
FhEFhOBEL: 44T (AGB. Stem. Branch. Leaf) :kg/tree, WD :t/m3 (7=7=LKiyono=, [Zkg/cm3), DBH:cm, ba:m2, D2H: DEH2(cm) » H(m)

REDD+CookBook &V
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L' FZOAR)—K DRI

6.0

----- Chave(Moist) ‘
>0 = - =Chave(Dry) '.__,4',
-.4.‘,/
240 — - Brown(moist) £
[+4] /:‘
g — Brown(dry) &7
< 3.0 ¥ e
: _ w
5 = = Kiyono2010 e
220 <%
- —Monda

=
o

o
o

0 10 20 30 40 50 60 70
DBH (cm)

HEDNICIDIE/NT AV (AGB:
aboveground biomass) DHETEBOIZL)

REDD+CookBookd )

ER24FE BEiEES

POXRURISE. FHYA T

(forest type. ®BixMevergreen
forest WEEMdeciduous
forest I &) DEBHDIRIE(C
KO THTERRENERD

BEARNCXARMEBOZRMY 1 TD
TDODPNEFET D

2259 D)7O0X RURDNEHDD
ZE3. BEXIROFBFM CTORA
OJEE S EXEED/I N1 AV R
R —AHD, BAROY 1 X (9
SER. B . BAERED
‘|%$E5]‘EETL$’CBW) HER
EDARESDEQDSHIET U GE
ET D,
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FOAARYKDERTIO—

Generic models Local models
X R M . ¢ 7
\ 4 A 4 v
FEKEM FFEKEM FBEKENM
£ PiEE DIz phickiE B s
{§14,000mm {51,500~ 1,500mm sk || (Eshak EVEEETH
LIk 4,500mm XKt
BiEMK || BEM
v . v R l l v
Wet Moist Dry #EX || #HE=X || #HEX || #HEX #ER
model model model A.B C D E F.G.H
REDD+CookBookd Y
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PE HEE‘O@/ \ A AVA, RRSEOEL

42%?3%7 5 Bz
A% T0v FORBET—4)

YARCEIS

A491 Quercus sp 16.5 / \’];7{?2 FOMIFICES U
AOO [OAsp (Y ) St POX R —2
A800 Schima sp 31.2

STV (BrownzmW\Wet model) DEt&EH!
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

RICOAMDBIZODINA B ADS t?@jr
NDB—=)LBTZ V)d)t’dJ,J:/\‘"rzrVZlaf “50 t”

b 50 x O. 05* =25 t/ha

*0.5(d = %3 (Carbon Fraction ; CF)

13
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POXFU—AOBEBRAEVVERIRS

« REDDTSZAXIEZHE - iglCE&5@8LH

L

ez

e Tier2, ANV TCRZBEDIEIEZB1EIHZS
— Tier : Tier1 ~3MD3ERMHE
—SRENEAZDOHH/IRINOD DT —HEHNERZD

Tier1 TIIBHNDIEL, Tier2. STIEBHENIEZ D

e Tierl ; NAM AV AEHEICEEUTNELR - EZERA. &
e Tier2 ; B - EICEHE URRETERDER. 1INV RJICKDT—HYIRE, &

« Tier3; B - iRCHHE UIEHBERDER. A IRV FJICKDT —HWNEDHED
WMSNTUNDCE, BE

- TierCEICZNZNAERIE, TRM, —EiE, LETae,

FIEEAIROSND

1
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NETLAET+IVEIVETOPOX Y —IRFAE
VNED/ N1 Z VY ZAETEANR RO/ IV L EHEDIRIA

INT AN AEFENICEA LT AEFACELUT
« OX |"J —3\ “ WA - @ @i%iﬂ%@%<'g\ SHEDER=
. R—SLatlo ; iE_F/\'I’ZTVZ /S BUTE Cl s—é
GHET DR X B, gCK o TITSEH
MEIN (R) | EiRE. AR, 1B DEAHHEE
— RAMISERENDHFE O kBE. ANMIESICEHATE
STETE | 3005ED ' 2 ~H 1 SRR

INA ZNYZFEADRRIE. ALMTIEZ)
A RABMTIIDIE0)

« KDEV\TierzBis UICETENDRAZXROTUND
« DD FHDORERVBEMTHO>TE, &% - KETC
SRDDIEEET — Y ZINETETDF AR

CDXDIIFHEDT. VNEDO/NA AV ABREZIT OIS,
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T4 ILIIVELIVEOHE

« NETAEHTAIVEIVE
« NEFALAIABE. SFR - PHEHEREZET D
« BDOMEESD63 km?

o MME39% (FEMETE LISREMDIMIEDRISS%.
FEMDHIA0%)

e EBMO1%NHEBIRS500M~1,500m
o TDS49%MERISO%IMU £
° uui:U%EZ)\Egr n%%éfj— DO CLN\D

fuufiic!

N FABNURICRIT DU SR ERROLEOOMBELERE(CHEDENT LETOIY D ~ (JICA)
http://www . taybac.net.vn/taybac/dienbien_detail_jo.htm!

JEFEEE RIS ICRIT DR IERRMEIRTOI U ~ (JICA)
http://www.jica.go.jp/project/vietnam/004/outline/index.html
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DienBien province
MuongiNhe district
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TV I HEMREKX . MuongNhe Nature Reserve
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MNNR®D#HE

M DIE=R | Rih fostd)MVS

MmiE169,062 27 (MNNRRAICIE. #EthEET)

f%$$82,200 5-)l (7|<7k$7M C@%’ﬂ48%>

BORIREIY 1. DY, EXYNFEERIRINER
(W=EIC IZBambooEEE)

RKAMIIEEC EICPoor forest (100m3/s73Kmm) . Medium
forest (100~200m3/5%). Rich forest (200m3/53M ) [T 17
SNCL\D
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7t

BTz

o AHE (TJOv RRAHE)

9070w b : 3DDOFEMI 1T (Poor, Medium, Rich) [CZN2&N30
J0Ov FEE

. HFMY FTIEESEESTE L. IRMOMBENES U CRISRE

. 0w Y+ XE50mX50m

. ESBREScmMmMU EDIIARD RS, WeBER. BeZiIE
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« RichForestl3dBRICHDICOEFTFICIEEZHEELTLEZ
e GISHBHEAULU TN TITHKIHBX TIEE
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- WSUEDHFBERZAELC. SESRICERICEER

« WIRZRDERRMODBHZ EIEICAIRE I SICIIMINI/R CBIME
« BISRD A=Y -RCZRZTIETARE
(BARARS v I0N&HE UIZEIEII/N—F v D X Z{FER)
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Eﬂéﬁﬁtd)ﬁnﬂﬁiﬁ 1
MEHNER, PR —

¢ BENSHFHEMI TERASKMBEN TLND
o JIEHBTRETCRAZC2ERREEZETD
« X5y (BICBARARMSE) ORZEBIECER

Z Dt
o FEMEIIC. AMOFRBEBDICEICEEBEEIDCEN DD

— FPD ; Forest Protection Department. SubDOF ; Department of
ForestDiBf3E7#5p1. S SICHEBMTDHZSIIEEDREENNETH >,
o« MPIRECEEAENBEDCEERTBICEVCER/HNME
— ADVH—HEBEICHREBEZETDICEBNBLERD

— EBECIDIREENDI IS —/)N\—RCTEBDD (NrFTATIE. FSIV;
Forest Science Institute of ViethamZCP&E T B ENTER)
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SR L DRIEmR 2
— REREE. UARRE —

SR HERE
o GISIE®H > CERMRIPICITHRBEI CTDREMEEIFECS DI
o BARIDREMERE LU CEESBE CEERICETHRNEZEEHD

Y ANBE
« MNNRTOHEEITIEOXE50MDTOY tEo>Eh. MARETT
Ovw IO 1 XEZEE I DRMBIEIHD

- FBICSHEEZEIRSIE. BADSDHIHTHIAHNDATIR
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o IRIZTFE (KEIEEE)
HEAARSOARZETE | BHEEIIEX 10K
De : Castanopsis indica (Roxb.) A. DC.
Cheo Tia . Engelhardtia roxburghiana Lindl er Wall
Véi Thuéec : Schima wallichii (DC.) Korth.
7EI v < ERBEBR2EICIBIEZIRE,

SHESEEEN ORI HIAANEERE

. sl UICEH RS IMETRD, RZBEHSECZDA

SIfEI L. IRIR
5B (R, . . B) [ZHBRIL. S=ERINEESAIE
SEEDHEAEBY Y TIVEI. Y TIVEEERITE

El)h:l

Ox
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« BOBCERVREUMBOERZETAIL. TEICHEOD S UIZIROE
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HEAART =S DHD E

ER24FE B

FEHY—

S

Scientific name of sample
trees

Sample tree size

DBH (cm)| H(m)

Sample
plot No.

Coordinates of sample trees

Fresh biomass of sample trees by tree or

ans (kg)

Latitude

Longitude

Stem Branch Leave

Root

Total

Schima wallichii

6.5 8.4

58

230639

2469436

18.6 10.1 2.5

6.5

37.7

Ol |N|[O|O]|™WIN |-

[EnY
o

[EEN
[EEN

Castanopsis indica

[EEY
N

[EY
o1

[EEY
w

[y
N

[E
(o2}

[EEY
~

[EEY
o

[EY
©

N
o

N
[y

Engelhardtia roxburghiana

N
N

N
w

N
NS

N
[6)]

N
(o)}

N
~

N
oo

N
[{e]

w
o
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— XEERE —

o FAEMDINMBRHFRETHREDHEBZENKRETIEND
o RIFREZERTEZT DD, BEBRATETDIN R EERDIUE
- FREOBIXINNEFEICHIDAT (Fr—YY-—KiiExEEIBINSIY)
o« BEMDEBENSRNEY VT ILODEVE UH R
o KAFBEICHNTEREZIIRSIEBANDSDRIEEMDITHA
HDINE
o BITCHNEBREZBIZEHDICE. BIAROIAOF T v IIEARTR
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o  SOhEZE

B TIVIRNERFSIV (Forest Science Institute of Vietnam)
AREC XD, SINTHEIRWIE, $2ESBIFE

. SINCH Y TIVEEEEZHAIE

. 105 CTr2~1685E% & L. F2E22ZEIE
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BT L HERDER.ESE5TE

SDW
. 2HBBOHE  TDW =TFW *2oo"
£H7 SEW
TDW : B35BDZFE. &=
TFW : BEEOS4SE
SDW : FEDY YV TIVEES
SFW : 88B0YVTJ)ILESEE
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HEAATLE

S DD 3

TROAEE

EHY—

o

Name of sample trees

Sample tree size

Dried mass by tree organs (k

/tree)

DBH (cm)

H (m)

Stem

Branch

Leave

Root

Total

Schima wallichii

6.5

8.4

9.01

4.67

0.88

2.8

17.37

Ol |[N|jojla|ld|lWwW]IN ]|

=
o

=
[N

Castanopsis indica

=
N

=
()]

=
w

=
N

=
[e]

=
~

=
[ee]

=
©

N
o

N
=

Engelhardtia roxburghia

N
N

N
w

N
~

N
(&)

N
[«2)

N
~

N
[ee]

N
©

w
o
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& POX L3 (BERIERR) 5

AGB (kgftree)

o . HEHEAOWSEREZLED
| INA 7 2R DBSRE BRI

| =9

- TOHNIHSBREZXHIC,
HMENA AV Az y #HICEN DI

BN A=Y
- DBH ; WaERE
- AGB ; 8 E/N1 VYR

-

1,200
1,000
800
600
400

200

0
0 10 20 30 40 50

DBH (cm)

BRI BHRDIN y=aXP
XTI SIZIBE Lny)=aLln(X) +b
BEDQOIFANESND

— vy BBED/I\N1 AV
— X Z (DBH. DBH2, D2H &)

a. b: 1$§5l
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Stem Biomass (kg)
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1,500

1,000

500

&

TH2AFE HEED

B ANDBH/EEE/NAFTIADRERER

R2=0.983 o

1,500

1,000

500

Branch Biomass (kg)

500

400 - R2 = 0.921

300

200

100

R2=0.982

Above ground Biomass (kg)

_NH5 OB

DBH

\>\4

SN

oo
= <<
aao

ZERN T DCENTED

|:

100 -
)
. < 80 - R2=0.936
7
£ 60
o
@ 40
0
g
g 20
-
0
500
2400 - R2=0.973 .
(7]
2 300
5
o 200
g
2 100

o

DBH

X 1 =%
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IPCCT DIV FRNCHRAULPOX R —
NC KD LS/ N1 TV (AGB) DB

 HETOv FODBHF—INS pp——
0 BRTHRE LI LY A AV R PCLo 4l ~
' m IPCCT 74 ILMK (L BHAGB ﬂlg\ ﬁfﬂ:x‘ﬁ é:

P sE@LhiickBAcs ER N IANS

1,200 -
o 1,000 -
< 800 -
600 -
400 -
200 -

0 10 20 30 40 50

IPCCD L ;Y = exp[—2.289 + 2.649 * In (DBH) — 0.021 * (In(DBH))?]
Tropical moist hardwoods

Y= aboveground dry matter, kg (tree), DBH =diameter at breast height (cm), In = natural logarithm, exp = “e raised to the power of”
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BARRET —IDS/NA AV RAEHE
J0Ov CEICEIIARDME/NA AV A, #ITRINAFYR

ZatE -

=blc

5T U NDHY=ILHIZD /N1 IV ACHE
RREZET

J0v T EDETEIERDE

22
23
24
25
26
27
28
29

195 medium 169 32 84.5 16.0

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

29 poor 46 9 23.0 4.5
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MNNRICHITEIEFMEATORETEHE

MERER B IRE| RRITEB=S
S : --
irEBe | iT88E | (b L+F
m3/ ha| t/ha |t/ha t/ha t/ha t/ha

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

Rich 30 2546 2051 396 1025 198 1223
KEHJRMY A TOEHEEZT UIT
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REDD T 2 XXIKRE - #gICHE L2 70X
) —ANERIRBEICK > TEDCED A

« REDD7 S AXIRE - g ELNE - Bl
. BEESBEMY A THHIRSIL.
LIEPOXERJ—XEBATEDITUEMNDD
—eg NEFTARKUOA Y I TFTHEDBHKILERM

« REDDTSRAXIRE - BN TH> CEELE
ISDFIEMA A TICDONTIE, BlICPOX R —
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-~ eg ReGrowthD#UXk, /N T—
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REDDZ S X (cRSFHmEREs (BitHE)

DENISISEIASTAT  HBEKRISIHET > 5 —
pEtyE— ) IR
hayashi-masato@nies.go.jp
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1. YEBE—hE 58T

EROS2TOUE— M T

exiRWICEMIDIILALIC, BINK (remote) BFAMNMSEHH I35
(sensing) < &.
o )[R (B -0k 1R -0k . £} (CHADE. BE - FE - RE(CHEY.

—RREKRTOUE—- R 2D

o \ DT RICHR DL, AR ICIEY I SEh.

o I FHMSHIBRREH S WEAXSZRAL . HIDEMEIRESS W (H50)
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LEOVUE- 20 ,
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1. YEBE—hE 58T

[E5H: E@OrSiohadE— R 34T]
@ AR = K3 - Bk (BHOKREIR) . L —YFOixE#H (A TOREHR) .
@ Xxm = ARIcELDRIY - #EL - KINOFEEZI1TS.
@ HFRY = FRYHS L ZECED DOBHER ESHRMOFEICE>TRES (HFRY
DIFHRESATND) -
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2.1.2.4 Selection and implementation of a monitoring approach - deforestation

TRV T T T u—FDERE LN — Rk

« Stepl: Selection of the forest definition
FRRDTE #

* Step2: Designation of forest area for acquiring satellite data
T — A% LT DRI

« Step3: Selection of satellite imagery and coverage
i F G L R P D

» Step4: Decisions for sampling versus wall to wall coverage
YTV T vs B DL E

 Stepb: Proccess and analyze the satellite data

1 5 7 — X DB L

 Step6:Accuracy assessment

Hei L AL

2.1.2.5 Monitoring of increases in forest area — forestation

HAEBEDOE=LKYL T
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Stepl: Selection of the forest definition
TR D E

Table 1.2.1. Existing frameworks for the Land Use, Land Use Change and Forestry
(LULUCF) sector under the UNFCCC and the Kyoto Protocol.

Land Use, Land Use Change and Forestry
UNFCCC (2003 GPG and

2006 GL-AFOLU) Kyoto Kyoto-Flexibility
Six land wse classes and | Article 3.3 CDM
conversion between them: Afforestation, Afforestation
Forest land Reforestation, Reforestation
Cropland Deforestation
Grassland Article 3.4
Wetlands Cropland management
settlements Graging land :
Other Land

management

Forest management

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

GOFC-GOLD/R—=ANR—=  http:/lwww.gofcgold.wur.nl/redd/
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« Step2: Designation of forest area for acquiring
satellite data

R T — X2 LT DRI
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« Step3: Selection of satellite imagery and coverage

17 B IR &30

AA
y |

v Cookbook Recipe T05Z I

V' TN T F— LY ZR RO ERE IR ST R RE « INFTA] o3 IR RE « BIMER R/ RK Y 7o =T

- SRRt ~ o - i
#1051 KEJEHNENFHEL DAY 7B LU T7—2 Mg
Rtz 3 TR C Ty~ 1 — A .
& - TH L ERE R ﬁ.ﬁ]% #lab Rﬁﬂl-&{?ﬁﬁ \ FHE;" EfRE | B |7k - !'l-.fﬁ ‘L/\ﬂfﬂ?‘é Ak
WiE | TH (km) | B8R | GESIAE/ YV FED | Gm) [BIB)A(B) #F @8 (F)  [(MH/km?) EHE
AR (20, AR (2) P #EFE USGS 7—H+ 7 Landsat T — 2 (d
Landsat 1-3 M55 1972 | 1983 | 68 % 83cm 185 ® o015 | 18 18 ® 40,740 13 [IT:\I.IAS."-\} 5 #4728 (httpo/glovis.usgs.gow/, hitpd/
earthexplorer.usgs.gov/)
4R (2). AR (2) 22 FiC | BRERBIE
MSS 1982 |1995%| 68 * 8icm 185 X 705 | 16 16 ® 40,740 13
Landsat 4-5 aRE
— R - T
™ 1982 L 3chm 185 . A4 GL A\ FA 0N » 88,200 5 18 (MASA) 2000 LU RIE
* | 0% F 6 120em) FRREERSt (2). BAaR (1)
30cm AR Gl EFEM 0N *2003 £ LY SLCoff
L I 7 84 y oHE
Landsat 7 ETM+ 1999 [ | (M F&blom, | 183 | x |FEFHQBFR) 705 | 16 | 16 | x | 882008 | 28
6 K & 150m) B4R ~ E (1) (NASA)
WS 30 Pan: ®J38 (1) http:/feol.usgs.gov/ K WERS 20— F
ALI-Pan, M - oc:n 7 | x |M:EBE@. ERS 16 a%E |a
Eol 2000 |Eeges ) 3}, EEFA 3) 705 | 16 0 ] (NASA)
AJ4R ~ FE R (220)
Hypericn 30m 75 * 16
250m: B] ] (1), EFR http:/freverb.echo.nasa.govireverh/ &+
A HEO—FH
500m: AT 4R (2). EFR
EO5-Terra/ _ .| ?50m/500m/ aRE
MODIS 1999 &= 2330 | = (1), =ERAFM (2) 705 | 16 16 1] 1]
EOS-Aqua B Tkm - . TR (NASA)
Tkm: BT3B (7). FEFRMN
(5).
TR (9). FFmN (8)

REDD+CookBookd )




/#sy REDD+ Reducing Emission fom Deforestation and Forest Degradation-plus 245K EifES
i@ Step4: Decisions for sampling
versus wall to wall coverage

Y7V T vs D E

Example of systematic sampling Example of stratified sampling
&
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: L X7
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d B J o o ﬁE}”P
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E . o o
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o I
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Stepd: Proccess and analyze
the satellite data
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TH2AFE HUEHES

7T (T09)

Table 2.1.3. Main analysis methods for moderate resolution {~ 30 m) imagery.

Practical
Method for Method for minimum N Advantages [
N . . . Principles for use o
delineation class labeling |mapping limitations
unit
- multiple date preferable |- closest to classical
Dot . to single date forestry inventories
S . Visual P . -
interpretation nterpretation < 0.1 ha interpretation - very accurate although
(dots sample) P - On screen preferable to |interpreter dependent
printouts interpretation - no map of changes
- multiple date analysis
Visual . preferable - easy to implement
. . WVisual S i .
delineation nterpretation 5 - 10 ha - On screen digitizing - time consuming
(full image) P preferable to delineation |- interpreter dependent
on printouts
) - selection of common
Supervised . )
) labeling (with spec:l_:ral tlamlng_set from - )
Pixel based o =1 ha multiple dates / images - difficult to implement
o training and e fi
classification - preferable - training phase nesded
correction - - .
- filtering needed to avoid
phases) )
noise
) - interdependent {multiple | - difficult to implement
Unsupervised . . .
P =1 ha date) labeling preferable |- noisy effect without
clustering + S . -
. i - filtering needed to avoid | filtering
Visual labeling :
noise
Supervised ;en;#gﬁ:::t?:rﬁeprefemble -
Object based Ia_l:u_el!ng (with - selection of common - mare 'E.pmlem'bIE than
. training and 1-5ha L ) visual delineation
segmentation ; spectral training set from . .
correction . . - training phase nesded
multiple dates / images
phases) o
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—AN—=3

http://www.gofcgold.wur.nl/redd/
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2.1.2.5 Monitoring of increases
in forest area — forestation
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« 2.2.1 Direct approach to monitor selective
logging
FRIRE=KV T OEENT 7 u—F
— Stepl:Define the spatial resolution
— Step2:Enhance the image
— Step3:Select the mapping feature and methods

« 2.2.2 Indirect approach to monitor forest
degradation
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@ 2.2.1 Direct approach to monitor selective logging
PURE=HXVTOEENT 7 a—F

Figure 2.2.1. Very high resolution Ikonos image showing common features in
selectively logged forests in the Eastern Brazilian Amazon.
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Stepl:Define the spatial resolution
FIH 9 o ReZ DD

Figure 2.2.2. 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 TMS multi-spectral (R5, G4, B3; 30 meter pixel); and
(D) Normalized Difference Fraction Index (NDFI) image (sub-pixel within 30 m). These
images were acquired in August 2001.
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Forest degradation assessment
in Pappua New Guinea

2002
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e UNFCCC Decision 4/CP.15
REDD+IZRAT AHZF ML RUFEM LIS D HEH EIBIZRS

JTHEEDAEZRMLEDHARSAY

&I 1

fkELT=1& EE(Ix9 HEEE; Decision 2/CP.13, /NTT 577 RU1 1R RENT-
HEHBEICEALTEBINAEEIZEDWT. LTOHARFS A%, Decision
2/CP1I3IZAT BREIDN=-HOIZEERBICANS L, MHEREZEIZBITAILES
BEFEIENDRTE, EYUbDIT, BIEEHREICEELI-FIEZERIIZHIETLAELNED

[T,

Decision 4/CP.15

Methodological guidance for activities relating to reducing emissions from
deforestation and forest degradation and the role of conservation,
sustainable management of forests and enhancement of forest
carbon stocks in developing countries

Article 1

Requests developing country Parties, on the basis of work conducted on the
methodological issues set out in decision 2/CP.13, paragraphs 7 and 11, to take the
following guidance into account for activities relating to decision 2/CP.13, and
without prejudging any further relevant decisions of the Conference of the Parties, in
particular those relating to measurement and reporting:
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k &IE 1(d)

TNENDOEDRELEAHIZHLT, AECEAMHOEVVERZFHERE=2")
/7\\“/XTAs&U:E)L/JE'@JT%*Ui\EI%:E—/)-”)/O AT LD—EREL
THREELRILDUATLE BEITDHIE:

(i) EBE. ASEREOZFMICE T HEEIEHRADHER . i OIZIRIGE ., FMK

ZNERBRRUVOHEMEBOEILIZLSHBRETET 51D, JE—FE Y
O RUH EEAICEORFBANRN)—I2&KB770—FEFFRHTS;

(i) ENENOEDRINEHFEEZEREL. EAT—EL, ELTRELRY
IEFEG, WOISAERMEZRDSE =, RIELYZRMI S,

(i) Tholdk.BBHAT, TOBRITHHUEREZICL>TEESN=EHEICFIA A
BETCHEUITHACE: - Aicle 1(d):

To establish, according to national circumstances and capabilities, robust
and transparent national forest monitoring systems and, if appropriate,
sub-national systems as part of national monitoring systems that:

(i) Use a combination of remote sensing and ground-based forest carbon
inventory approaches for estimating, as appropriate, anthropogenic forest-
related greenhouse gas emissions by sources and removals by sinks,
forest carbon stocks and forest area changes;

(ii) Provide estimates that are transparent, consistent, as far as possible
accurate, and that reduce uncertainties, taking into account national
capabilities and capacities;

(iii) Are transparent and their results are available and suitable for review as
agreed by the Conference of the Parties;
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« IPCCRR:EIF. ZOELICHITH5ETOREL-LHEROFHEMAITEERE
Z. —ELTLALAIBELGRYBRIZITINETHS, T—2IE, LHFAEBED
BERHFLURICRRT 2NETH S,

IPCC2003 LULUCFAARSAUIERD3IDDT7 TA—FERRLTLVS,
770—F1: EXRMG L P BT—4
770—F2: tFIREETHFIEAEILDREE
770—F3: thBFMICEABLG T A AT —4

IPCC indication: Countries should characterize and account for all relevant
S > 3 land areas in a country consistently and as transparently as possible. Data
EL&&AJ& éfd?)&:\i LEIT (j_:_‘ ii“i’,*-lifq should reflect the historical trends in land-use area.
mEiEDESERINL >~ O 2 F A el &8
7:_,: EI %ﬁ**ﬁiﬁ,{‘/&‘/ 1) —bfﬁﬁ L/f;; IPCC 2003 LULUCF Guidance suggests three Approaches*:
L \ o 2055'E li& iﬁﬂ%) H#FEE] *4—1'%1:#-6 N E L/\ ,&a Approach 1: Basic land-use data
75\’_);@5)? 'HE@ =) l' \77 0 Ta’. (:j:b l':-t S Approach 2: Survey of land use and land-use change |
EtZzRERIIE—OLEE. 7O —- W7 T
L~ — = - _ pproach 3: Geographically explicit land use data
FIIHI L RRITAFHE)EEVIC ’
— N — — 4
J:éT gé'ﬁﬁﬁ?é;t“%éo ﬁEO—C In almost all the developing countries there are no NFls that could be use

EI ?ﬁ%ﬁﬁ'f‘/&‘) I‘ U - (i;ﬁ@jfi to assess historical trends in land-use area, the only way to represent land
=___ = - - - in a consistently and transparently approach with a time frame of 20 years
T 95':'2'11@?-%)1-‘ &)J»IE*%E"] '“*I”EH é backward is the use of satellite remote sensing data which allows to follow
*Lé :t ‘j:tﬂ:l/\-c‘:ﬁ)%j ° the Approach 3. Thus NFI will not be directly used to assess activity data.

Danilo Mollicone, FAO
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(2) EDHIHM?

~

Equivalent en

Danilo Mollicone, FAO 5|F
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(2) E2RIDM? (77%W)

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

Carbon uptake:
- Growth
- Enrichment

F]

o Carbon, |

4

§ Carbon

WA 2

c

8

= Forest
o Land

Carbon release:

- Timber harvests

- Fuelwood removals
- Charcoal production
- Sub-canopy fires

- Grazing

time, time,

Carbcm: Carbon stocks time,
Carbo n,: Carbon stocks time,

X IPCCTHBNEINTWA2DODHZMRETILEDHTEFE
ERoFEN . BlREIbiZ ARoFEN. FT7AILNE

IPCCR—LAR— http://mww.ipcc.ch/
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(RE1 FHIRET)
ERELE
fAE (T1) A%k (T2)
i 20 70
ElZ:i0; 20 20

RFRERE (Ct/ha) HAAE (T

el
BRI

E[F730]

mFxeE (Ct) HAE (T1) HAZER (T2)
it d) 6.000 2.200
FE3h) 5.000 5.600
ElZrid] 0 0|
B85 11.000 7.800

HEREIL 12-T1 ~3.200 (Ct)
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