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Net change in forest area by country, 2005-2010 (ha/year)

L4

Net loss
[l More than 500 000
I 250 000-500 000
50 000-250 000
Small change (gain or loss)
Less than 50 000
Net gain
50 000-250 000
I 250 000-500 000
[l Vore than 500 000
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FZHRFEDHIEATULSE
FAO 201 0F tH A ZME R E

=
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 -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 -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
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AMRDRKRDIEETTE

¢ RREHW (C-ton) HKEE (ha) RERFE (C-ton/ha)
Carbon stocks = ) Forest area;, x Carbon density;
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RMRRREHEED 2 2DFHE

s FMIRZRAW=AIA
> Carbon density (C-t/ha) = Stem volume (m3/ha) x D x BEF x
(I+RS ratio) x 0.5
D:tb . BEF : HLK{®R#. RS ratio : i E&P - i TABLE
o AT OUFERICHEA L P70
o BERlA AV F)HREICAVTVSEAZLY (HXD)

e 7OXFYX (FXREH) [TXBH7TE
- fKFTBI7ZEZL  biomass = a XP, biomass = a X°D¢
X MESEZECHSHEES. D:LEE. aba &
> Carbon density (C-t/ha) = 0.5x ) b, / sample area (ha)
o BUTYUTICL S EIRERRICERALLT L

o ERIAUARUNRETIE, BTV TIZKDHZEMRABEEZTo
TWBEMAALTIS
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REDD+

RAZILEDHTEF
Estimation method of carbon stock change

Default Method (Gain-Loss Method) m-ia£:%
Carbon stock changes m#&izit
= Gain by growth — Loss by disturbance

MECKBRIR — WECLIHH -
Not easy to estimate
BHEEE B TIH7E L

Stock Change Method (Stock-Difference Method)
Carbon stock changes mx&#zit

= (Carbon stocks;, — Carbon stocks;,)/(t2 - t1)
REORFEZEE — tEORKRSHE

gives feasible estimation =ifTargEstEL
requires Repeated Ground Measurement

Q RYR LD ERFENDE
26
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NORTT7 TOFRAOATDIER

Results of a Preliminary Research PrOJect in Cambodia

Two |mportant forest types

14N

A EREM
" Deciduous forest|Z
° 4692098 ha

& (FA’200$ 2

® Permanent
sampling plots
(n=17) (Ministry

i 8 T w3
' o 1Y “ | of Environment,
L N LT Cambodia)
a 100 150 200

12'N

"N
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REDD+

HhOROTZIZEITHAEETO Y b (PSP)
T—2&E7OXAM)KIZKENAMFTR
=ENHTTE

» 100 ROBEIE O Y k (PSP)
85 M : BIFMK CEXMELED)
ISR EER }‘%‘IEI(D#EE‘G*HFH
= 1998 (F 1[EIAIE)
- 2000-2001 (ZE 2[EEIE)
2010-2011 (% 4 [EAIFE)
o 7°|:| v k4 X:50 m x 50 m (2,500 m2)

o DBH 27.5cm OMAKRZRIEXNZR. DBH, HiE % AITEs

c UTOREREFRBEZRAVTNAAATRAERE
Tree biomass=4.08 X ba'? X D!33 (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);

g Carbon fraction: 0.5 Kiyono et al. (2011)
28
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A

(—#) BAZMEMHE

DUROT DHEMRRREDHEE
(FEE)

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

ha Mg-C ha Tg-C

Evergreen forest 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 GRIZE. $E. R3LE)
o BEHHEIRE - WIRE D@L, BIZERTEE (Measurable) .
#HETIBE (Reportable) . 1REERIEE (Verifiable) THAHANE
- S LAN)L

o —TJH—F (EYZHEECEERDERIZE. REDD+Z D
LB EIZEYBIEINDIENDHLHETHDEIRTEDHERR)
[Z2DUL\TH

- EARRE
o ANFURADWLEME
- ERNDHIE - BHEEZXREDD+D - IZHHE - AT HINE
SBSTAAEXE (UNFCCC2009) Tld. HF#MEL - SILDER

(drivers) MDYFE. MVITHEHAIRE &K URIREEM., FMRRFZD
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REDD+IZEE9 4 B EIEE)

o BMEREFEN—FF—29wT - T72) T 14— (FCPF)
o HFIRIT (WB)

 UN-REDD
- BIEEREHE (FAO) . EERFSHE (UNDP) . ELEIREETE
(UNEP)

» Verified Carbon Standard (VCS)

o SUETIL—T ., EEHFHENGIIZERUVEGEHNEREODADHRE
TR AEEEH2007FE 11 AIZABR (VCS 2007)

o REIRN—XTREDD+FEEIC L DI LUy MEZWE R CHIEAL
L. BEMGE7a2xY FLRILTIELEH

o 201082R (2. #=7m7ao Y MZD2WW T, HETHOHTD
REDDIZ& 57 LIy FDBRITINT -,
» CCBS Rifx - tigittx - EMZHRMET OOV MEEE
(CCB) RAA—K
g o AVYR—=U 30 -4 0F3—F23F)L (Q)
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プレゼンター
プレゼンテーションのノート
利用目的
国家レベルで資源を把握・監視するための情報
	国や地域での森林のタイプ別面積や蓄積
森林管理者（個人、企業、国など）が森林の取り扱い方を検討するのに必要な情報
	林分（管理単位）レベルでの主要な樹種、面積、蓄積
林木を商業的に取引する際に必要な情報
	一本一本の木の蓄積や品質
生態的な価値の評価や研究に必要な情報
	樹木以外の情報（動物等）の情報も重要
様々な立場により必要な情報は異なる
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South
middle Highland  Southeast
centre

North middle Mekeng river

Forest types Northwest delta

centre

Rich Everareen broad-leaved forest  [JEYEUPI) I 30615 | 23044 | 21040 | 29545 |

Medium Evergreen broad-leaved
forest §5.15 §0.70 136.33 | 14999 | 14950 | 180.96

Poor Evergreen broad-leaved forest EEvIDYIINNEYE 8102 | 7418| 8572| 7505| 7934

Restored forest 3351 | 2081 3285 | 7035 | 8667 | 83.04| 6743

Coniferous forest 30.60 65.50 04.04 9574 | 180.90

Broad-leaved and coniferous mixed [
forest I e e 10673 | 179.86 |

Rich Dry open forest of Dipterocarps 140.07 | 226.64

Medium Dry open forest of
Dineroboe .| 13497 | 175.62

Poor Dry open forest of Dinterocarps [N IS e | rewr| 7rss|

Restored Poor Dry open forest of -
Dipterocarps T | 70.60 39.62 |

Bamboo forest 35.07 | 30.36 8341 | 5260 | 60.14 | 63.03

Man-made forest 2079 | 2066 | | 1115 | 1046 | 1933
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プレゼンター
プレゼンテーションのノート
ここまでの活動によって1990年以降の5時点の地図と4期分の排出係数が準備できました。これらを組み合せてどのように炭素変化を特定するかという段階に移ります。
しかしながら、我々はここで幾つかの技術的課題に直面しました。


N
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A
% by

REDD+ Reducing Emission from Deforestation and Forest Degradation-plus IIZ&26 fﬁfg Eﬁ%%%aé'

SRUNIVERIZBITAEBE R

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

' 4

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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プレゼンター
プレゼンテーションのノート
例えば、炭素変化の計算方法と集計単位に関するオプションが考えられます。
炭素変化の計算については排出と吸収を一緒にするオプションと、排出と吸収を区分する方法があると思います。
また、集計単位については国スケールと行政単位などを用いた地域別に集計する方法が考えられます。
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プレゼンター
プレゼンテーションのノート
炭素変化に関するオプションについて詳しく述べます。吸収と排出を統合する方法はストックチェンジ法と呼ばれ、IPCCでも広く認められている手法です。例えば1990年の地図をその時時点の排出係数を掛け合わせ、1990年のストックを計算します。同様にして1995年のストックを計算し、これらの差をとることで1990年から1995年にかけての吸収・排出を計算することができます。この結果1990年から1995年は約50M CO2tの排出であることが分かります。
次に排出と吸収を分けて計算する場合を説明します。まず、2つの時点から森林タイプ別の森林増加・減少量を計算します。次に2期の排出係数から増減に対応する排出係数を計算します。最後にこれらを掛け合わせることで分離したものが計算できます。
この図の赤バーが森林減少に基づく排出、緑バーが森林増加に基づく吸収量、黄色バーがフォレストリメイニングフォレストの場所における吸・排出量です。
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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 | CI. 4,2?2. 19. 1,183_ 31,17 77,316
9 Sl ST 1,184 34 500 1,054 1,003 7,4;* 0 o 1, o 11,774 223 652 28,43 140,375
Evergreen broadleaf forest,
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 ] 56) ﬁ Hﬁ @E mmg 23,623
it and oo - 7373 8990 7,321 \3&58 0 1,939 0 o 13 ; 4,908 71,722
", ¢ Coniferous forest 0 0 0 0 0 0 0 0 0 0 0 0 0 0 p 0
T 'd'b'-' dlrf d [ \ | ! | | |
. Mixed broacleaf an
ﬁ ! eohiferous forest | 0 0 2 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
)t I | I I ]
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, [ | [ | [ r ! : [ | | | | I ac aanl
j e . 204. 1'089. 12'322. 4'98?. BE Wﬁ# 0 131. []. 0. 2,579 0 144 803 41'610. 85,4590
Water body 1 4 9 8 7 4 0 0 0 0 3 0 21 75 248 2,718
Residential area 0 0 8 0 ﬁlﬁ m 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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プレゼンター
プレゼンテーションのノート
次に集計の単位に関するOptionを示します。上段が全国集計したもので、下段が地域別に集計したものです。
面積集計で観察したように全国集計では明確でなかった吸収排出の傾向が、地域別にすると特徴が分かります。
北部地域では森林増加がすすんでいますが、同時に森林減少は同じようなレベルで推移しています。
中央高原では森林増加は多くないが、過去に多く発生していた森林減少が抑制されていることが分かります。
UNFCCCが求めているREL/RLの提出には森林減少のドライバーや政策などを伴って説明する必要があり、集計単位については留意が必要である。
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Total=-0.62 M CO2t (From2010 to 2015)

=-0.124 M CO2t/year

250 et .
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(150) - o
(250) - Average=-166.7 M CO2t
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プレゼンター
プレゼンテーションのノート
最後にベトナムでのInterimREL/RLについて述べます。Interimと付したのは、あくまでもBAUベースでの推計であり、国情を加味していないからです。将来予測を過去の平均に基づいて行うとした場合、森林減少により166MCO2ｔの排出、森林増加により212MCO2ｔ、森林維持の箇所では46MCO2ｔになります。これらを合計すると0.62MCO2ｔの排出となり、年ベースにすると0.124MCO2ｔ/年の排出というベンチマークが得られます。
国情の加味については政策的な課題であり定量化することが非常に難しいと思います。国際交渉の経過によってはマラケシュ合意のように政治決着になることも考えられます。
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BB 1T COWRE0)
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| ﬁ“ >——f .

FBHRONAATREIT

> I\ AYRX (Biomass) : &Y=
v —fiSB(CEYDEZIRES TREND.
v ZMHODIZS. K - BV IRES,

> BMOIKRFESEE (Carbon stock) (&, FHHEDI\1 A
I ADH %5
V I\ AARRICO0.5%HNTB EIRFREICIRD,
v {18 EZEBN T 2 O0—RAREDILFEEMIC KD,
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)\ A I RIBIEDT=H DB T

a. REMFET (O OY hAE)

> MOFMOEBLERE, EEEDM. UABERER
;EEg-%o

> FREMRAEGRZE(CIRATHAARDEEZITS,

v BEEEHDSHER S HEAAKZEET Do
v HEXNROBMDINAARRICHOIEISDOEVEE, HRHEDS | VEE
HEARET Do

J0vY RESE

X Af. R CEEER A491  Quercussp 16.5 15.0
- HifE ' '
. H@%Ei& AOO AN (X ) AA
. *E‘j%_ A800 Schimasp 31.2 28.5

X BAICELDOTIR, FEMBENEGHREINDIZLEHSD.
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b. BIRAT ((REHEE)
> HARDEESEZ 5T
> HRERBREETHARDEZIFEEEZHTE

N |

DBH (cm)

= =
ZOX MU—RDRHFHE

y = axP
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ZOX MU—R(HEMREIN. allomertic equation)

> EED—EBDY A X5, BIDEMIDY 1 XA Z2#HET SN
v IEFIRAEDNB BRI (F : BEEE) oY Xh5. BEDEE
VI ARR IR EAEDHEHMRIBEHRZHE CTE S

y = aDBH?

& >
y = a(DBH? - h)P
y = a(p-DBH? - h)?
= L
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AR CHE OB B L R O

> i FEBINA AR (AGB : aboveground biomass) (C
DWTIEHEERANSIEER - HEENTLS

v HRPADEARDT—FEZBVWTHEMI AT EICERZRSNIZAADEER
(generic model, generic equation) >, {EBIDEFE4FEDIRI(C
ﬁﬁﬁ?%%‘i%@tﬁ)d)}ﬁi’ﬁiﬁ (species-specific model, local
model) IREFRLZBEDOBREENTED. EhENICRAAEEPFID®D S,

BRI THICHFRHSESD HEOHIGOEHENSHKHS
snET—%4. nres—%.

BRI THELUTHNIER AROBEERBT—FERUM
aJfe, LRNLEHRIMNTE HOEEDAERREE. B
RATES TESH(IRER

BATEBHHTHNL, I~ oo ORI TBID, B8
hEREDBEEHS, e e TR
FrEEEEAE,

EF Y1 X &2 RIRT S HEZ8

VI ILET, HIEEDUED HAENROMRICAERES
TED (FEAHEEREE (XERULRL.
RERRUERZERT D) o
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| &@EPOARNY—

TRk25FE BhtER

> SRR : generic model, generic equation
v HRBPADEARDT—FEHAWNWTHERII T EICERTNZHER.
v BrownR ChaveEX N <5 TLVS,

Generic models £ 7 JL 31, AT IAEER EM#&;
Brownzt Wet model AGB=21297 - 6.953 X DBH +0.740 X DBH* 4,000mmkl E BEEL
Moist model  AGB=exp(-2.134 + 2.530 x In{DBH)) 1,500-4,500mm HFEELorELVEFE
Diry model AGB=exp(-1.996 + 2.32 ¥ In(DEH)) 1.500mmE i HHADEFE
. AGB=WD ® expl -1.302 + 1.980 x In(O25H) + 0.207
| " 3,500 Elk
Chave X, Wet mode x (In(DBH) - 0.0281 % ( In(DBH))) a it EEL SMEeH
) AGB=WD = expl-1.562+ 2,148 x In(DBH) + 0.207
Moist del . 1.900-3.500 5 ;
pist mode % (In(DBH) Y- 0.0281 X ( In(DBH)") mm = E S i
AGB=WD = exp(-0730+ 1.784 x In(DOBH) + 0.207
D del . 1.500 i 5 ElLE L H
Ty mese x (In(DBH) )* - 0.0281 X ( In(DBH))") mm A nRE BLURFNDS
Kivono= Moist model Stem=2.69 X ba'® x pp'*

Moist model

Moist model

Branch=0217 x ba'®® x wp"*
Leaf=173 X _ba"">

#ChaveETIIE. COIFENM BT EHELTOBH, H WoE ST 2317 EIZEBELTINS,
FhEhoBE:. 447 A(AGB. Stem. Branch. Leaf) :kg/tree, WD :t/m3 (== LKiyono= [Zkg/cm3), DBH:cm, ba:m2, D2H: DBH2(cm) X H(m)

AGB : il £/ A~ X Aboveground biomass. DBH : f&iE®Diameter at brest height. WD : ##ZEWood density (t/m3)
«  WD®DE(E. IPCC(2003, 2006)EHE X HKRARMIXDHF T, BLANIL. HBIWVWIBLANILDENRESN TS,
«  EORTEHNEEHRGEE. BAFCIEI7S770.57. 77AUH0.60. 777U H0.58& 0\ /=E%#EE (Brown, 1997)Z2ESCENTE B,

&
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£@F70AN)—RK

> ERDEEDIESHDHETER (species-specific model)
B LIFEDHK(CpNIZ T DFHFMDI=HDIEER (local

model) .
Local models ___ E7IL34 T NAA T AEER BEd onB e i NoaNET — Sl e )
Yamakurazh #ERA AGB=exp(-2.30+3.62 x In(DEH)) Barma R
Chambers 3, H#ERB AGB=exp(-2.010+2.55 % In{ DBH)) (RRTFIJ)
Dojomo=t #ERC AGB=exp(-2.05+2.33 X In(DEH)) B EE (F2Uh)
Hozumizt #ERD Stem=0072 x (D7 H)*®* REFHHROERHK (DLKRIT)

Branch=001334 x (D% )"
Leaf=0031 x (D% H)""™"

Mondazt HELE AGB=0.3510 x DBH ™ x wp'™ REFHAOEER (1R i)

Kenzo3% HERF AGB=0.0829 x DBH™ ™ ZEBR(TL—LTF - H3TY)

Ketterings = #ERG AGB=exp(-2.75+2.59 % In(DEH)) REZAH(AFFRLT-ATHT)

Hashimotoz, HEEH AGB=exp(-251+2.44 % In(DEH)) MEAREBLAELT S - R (AR T-EHT )

REDD+CookBookd D
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ZOAR)—XDEIR

» ZOXMU—RE, RICKDOTHEBRLERZRD.
v POXANI—RZEBTBEHICANSNTNSF—IBTNTNRBDOTNS.
v ZOEH. ROHEBHENTNEROTNS.

> A AIRZHTET SHBDHEMRDY 1 T PRURICEDETEDRT
ZEIRTDIBENDD.

6.0

....... Chave(Moist) ’

5.0 - - =Chave(Dry) 4
.‘4.'11

240 — - Brown(moist) -'i’/

[a1] f“. ’

g —— Brown(dry) 7’

< 3.0 Y 4

: - o

g - - Kiyono2010 o

@ 2.0 .

o - \Monda

=
o

0.0

HFER(ICLDIHME/AATYRX (AGB:
aboveground biomass) DHEEMBEDIELN

REDD+CookBookd&k D
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Y FOANRORRIO—

Generic models Local models
X R W TR
A 4 4 A 4
F[FKEH FERKEMN FFKEMN
EAA hiEE PIE N phickie| 7 .
{514,000mm 511,500- 1,500mm S E-3 53 R #hAk R FEH
Lk 4,500mm Xl
B || BEH
v \4 v v v \lf VI' v
Wet Moist Dry #ERX || #HEX || #HERX || #HEL H#ER
model model model A.B C D E F.G.H

REDD+CookBookd D
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'

¥ MOERSEDONAATR. KEEHOBEH

VARBET—Y (HIXIE
0.1522’'0Y FORAEFT—4)

MRS &I
A491 Quercus sp 165 A AR g (CES U
AOO OAsp o0 ZitE ZOXABRMU—R
A800 Schima sp 31.2 l

R (Brownm{,Wet model) DitEH)
AGB = 21.297 - 6.953 x DBH + 0.740 x DBH 2

A491 Quercus sp 16.5 108 J0Owvw hZEICEET L.
AOO CAsp X AXA haZl7zD D)1 AY R
A800 Schima sp 31.2 524.7 (CHR

{RICO.12BIEDDINAAIAD S tTHOIEES
NI F—=IV&HIzD Dt k) \‘*Jl' AV AE“50 t”
RFBERE = 50 x 0.5 = 25 t/ha

*0.5(3 2% (Carbon Fraction ; CF)




= A S 55
REDD+ Reducing Emission from Deforestation and Forest Degradation-plus $}53?,25¢}'§" gfmuﬁg

& 7OXNU—ROMBBERDBELRT—2

> REDDIJ S AXSME - T, Tier2, 3LANILTkFEEHE
DILIEZBHIEUTUL\SDD,. €DHE - Hix(CES T SEFD
HEWIES,
v Tier : Tierl~3MD3EERS,
v IREMEHADOHE /IRIRD DR DFT —F B4 RIS, TierlTlE
B4R, Tier2, 3TIXEHHIBEX S,
e Tierl ; J\AARAHBCEAUVUTRBRY - EZ{ER. &,
- Tier2 ; @ - #g(CHMEULEHBRDOFER. 1A NJICKDT—H
UNEE. &,
- Tier3 ; E - #g(CHMEUEHBRDOFER. 1A NJICKDT—H
INSEEDMEDIRENTWNWDC &, B,
v TierZ ElCcENENSEAE. 2. —B1%. teEnlgett. EHEN
hskebs5NS.
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ANNFLAEFAIEIATOZOX NU—KHAR

VNED/\A AR AFAERE XU/ 1 AYHBEDIRNR

)1 AT REHERICELT
> POXARU—Z RAL - RABIE
> R-S ratio : HIF/\A AT R &H#ET B Hy | | EM=Tierl

> MR (R)  @E. AX, Hlg— XAREBEZRNDOHFHE

> BREE : 300 DU X D
> A ARAABERDHRE. AIHTIEZSLD, KAKT(E R0

VNET(E,. BEICFELZ7ZOX FU—AHELS, F K
REEREDEEDIEHIC, KDBEWTierL ANV THE
EZITOIEODAENORBDEFEMNRDSN TV,
CDELIRBRERDT. VNED/\ A AXRBAEZITOIZ.
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DienBien province
MuongNhe district
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L F4 IYEI EDBE

> NbhFALALEE. SARXR - REEEIRZIET S
> HODHIE9, 563 km2,
> FME39% (5 5H55%D\FAtE DR,
A40% D EEM) o
> HAD91%hHiEIR500m~1,500m,
> TdD54%hMERIZ0% B L.
> TIEEREHLNEERREEIRDO>TULS,

aal::)

AN BMFLERUESCHBITIHESRBRROIZHOMSEREIRR(ICFI8EIEL 0> T I S (JICA
http://www.taybac.net.vn/taybac/dienbien_detail_jp.html
EFEERKIRMMER(C 35T D IFRRIRERFAER O> T U ¢ (JICA)
http://www.jica.go.jp/project/vietham/004/outline/index.html
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‘e, REDD+

Hith

TAIEIEAE> I8, E-1BAFRERX (MuongNhe
Nature Reserve ; MNNR)

¢

ﬂ
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MNNR®D##H

HHDES " Rich forest#m

> MNNROD#MHEX169,96257 ((REXAICHFIMEET)

> SBEXAMDEEIE82,20057 (FRMHREXDFI48%) o

> BAETEERS 1. B3, EXVIFREERILER
(FIERt(C(EBambooBES)

> RAKIIEBIRT &(CPoor forest (100m3/53Kif). Medium
forest (100~200m3/5%). Rich forest (200m3/s38 E)(CHF

5NTW3,
3 | 19
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& EemED (JOv NES) ORS

20Yv F2ZEMNNRODFMDIOEFRICERE.

FHE ETIRENSREER[EL ., IRMOMIBEESRE U TRE
J0v Y1 X(E50mx50m

BSBEZEScmBl EDIIAKRZE TSR

EIERE

MEEER:T (thES1.3mOEDDBER)

s gl

YV YV VYV VYV
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> BINCHIHFMHDIOY MEEESEZHUTLE.
> GISHBEAUTWSHIRIMTI(IHEIMETRES.
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& memEEOTOY NI

> %%F-Cﬂwj Ow I\EEI'E(ZJ:# UT>5F—U>0a2 )R, %gRHt
> IN—=FY IR EDEERNRAFERREL. BASTNTLTEEHLD
IRV, SAFF—LADNFSHERWEEEH DB,
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& e EE AR

> HADHWEME (i tLS1.3mDED) ORERERZAEL T,
SIS (CIEZR(CEI,

> Rz DOEITEDDBHZ IEHE(CRIE T B (CIIMIIR EBBE,

> BRI YU ) A—F—REEZRWEAETHERE,
(HARARS Y IHEEUERBIEI/IN—FYv O X & ER. )
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| AT EORES 1

> HEHSHERE TEX 8 kmENTWND,
> NII2d1TddRE, FhiZElC 2iHEREEY B,
> AFvJ (BICHRAFNE) ORELER(CER.

€Dt
> ABUBIC. AMOFAIZRZ3dCECRHMZE TSI ENH DB,
v Forest Protection Department ; FPD, Department of Forestditl
5 5E¥5PR ; SUbDOF, &5 (CEIRMFHEDIZHEEDRABHBHBETH DI,
> MFRRETIREHENHRSD C EEEFICEVWZEE[FHIIBE,
v DA —KEICRBEZERSICEELEERS,

v EITE HEEHLD>I—)I\—BNCTEBID. (RKRMFATIE. Forest
Science Institute of Vietham ; FSIVZCP&E I B EMNTEE, )
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nHEEﬁEJ:OJFn‘JmE#—i 2
- HEMEE. UAHE -

sk L HIETE
> GISI(33H D> THEREHN(C(XIFMETDHRBEEEFR RO,

> BARMLGHEEE U TEREBRTRIRCETIRVNVESEH D,
v BIDRSA ROMEBHERIC LS RERME EOMBEREEHEL TS,

MAHE

> MNNRTOHEIX50x50mDIEFAZTI OY MEoTeht. #HRIRSE
T OY MERPB A X2EE T SRMIEH S

> HBEICEREZIITRSE. BEDSOHEMGTEAHDRAR,
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& REEE (REBEE) ORE

REMATEZ 1T M) THRIRAE Z R,
> REMRATEERICEDSE., HHAKET SEEZRE.
> HRR/EREREDSEER < HERAZEE.
> FERARDEEIS KU RIR
> BarEDEESHIE
> RV|EDYI Y IR

X IREAE C &, EOERZRIRRE UTLSH. MNNRD
B TIIEHDIERIEE# THOE (MEFHKREM)
TDIYH. RiDERZEV. IROEDHUREDEFRZ
ITSBEDL DO,
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TR26FE HRHER

> HEARI0AZEE : BLEE3EX 10K
v Dé : Castanopsis indica (Roxb.) A. DC.
v' Cheo Tia : Engelhardtia roxburghiana (Lindl. ex

Wall.) Iljinsk.

v Véi Thuéc : Schima wallichii (DC.) Korth.

> IREMRTERERICEDSE, 3BEZRE.

v MNNROMBZHEDS 5. 60% U LD LE3ETHHSN
CTL\/= (Castanopsis : 37%. Engelhardtia:13%.

Schima:11%) .

> HREEZED SHERL < #

AR 2R
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> K, BEOSEBROIBZEDHUIES X, O—JZ2hMNIT
S5IERILEE. (RIRBRMAEDIZHERZMATETRLDIEZ, )
> WRR(CHED TEARICDWTIE, AIRERRDIED U,

> HEDHERVMREVIEROBEZEZTAL. SRCEDHUER
DEFRELBEDEIFADNSEESZHE U
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ERARZ R L IEROMER

SEEOUN (SHETEHRER)
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> #28 (R, ¥ & B) [C2BIL. REJNDEES
2 RITE
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SRBOEESAE

ROEESHIE

BEHONEMEE (EPER
N BEaE. TNEHE)
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#BROYI Y I )LIRER

> BRWEHNSEZBEEBRADY I B> T ) 2R,
> BIHDIIDEEEZAE.

BOYT Y > T ILDIRER BOBITH>ITILD
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BB XUVROYT YT ILIRER

BOBIB>T)I ZDOBI BT (FEPREH
HB3EEEE. EDYIHII)
HIRHN)
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Tri26FE EhtER

| AT —YDOmMbDOEEHI—

o

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|ud|W[N |-

Iy
o

=
[N

Castanopsis indica

=
N

=
(6]

[EEY
w

(=Y
N

[EEY
(<2}

[EY
~

[EnY
(ee]

[EnY
©

N
o

N
[y

Engelhardtia roxburghiana

N
N

N
w

N
I

N
)]

N
(o]

N
~

N
oo

N
©

w
o
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sa et LDORER 3
- {(REGAE -

> sHEMDIIMFFRBTHEDHRBENAESSEDS.
v EOMADEERIES. BROBEDEZUREEMERE. ANICH
5&3&BR0\,
v RO EED SR\ EY > T IILOEVH UL EE.
v SAEEDOREHEDHL RS,
> BEEFHIDRKREZHITRSIEIAERDSDAERMDITEIAHFDIBE,

v RENSRMISOZRADEARAY 1 X(CELSDH. FE1000kg.
2000kgDFZ I DBENH D, (RUMAFHEEE. )
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& :zm;m (SRTOUER)

B> 7 ITIRRFSIV (Forest Science Institute of
Vietham) FEBICEXD ., SRTEZIRWIB, ZIRE=ERE
> SINCH I IIEEEEHAE,
> 105°CT72~168I5R0E1E.
> B D) DEziEE%RAE,




}' . REDD+ Reducing E ER26FEE EitES

& HTYS T OB & IR E RE

s E R EDFERER 4
- SIMER -

> I YT )VDEZIRIMIBH T & B tEE%EIT > TUL\DHAE
FRPXRED., SAEZITOSEICHDIH. FaICHEZEIMBE,

oK 38
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& i : SO SRR

SDW
> B TDW =TFW * ——
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IPCCOR : Y = exp[-2.289 + 2.649 * In (DBH) - 0.021 * (In(DBH))2]

Tropical moist hardwoods
Y= aboveground dry matter, kg (tree)-1, DBH =diameter at breast height (cm), In = natural logarithm, exp = “e raised to the power of”
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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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31 156.0 164.1 32.5 82.0 16.3 98.3
30 254.6 205.1 39.6 102.5 19.8 122.3
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f = W* Nt + (L= W) * N (2.1)
NeotorENghape FWITE D TEAfF TSN EFT M1 £G5S,
Nlse = Wermes * Pl + (1= W) * Pl (2.2)

24k (Shape) [ZSmoothness&CompactnessM2E FD & & (2.1K) .
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File Mame: SampleC_1996_2010_subset

Sezment Scale Level: 40,0
Meree Level: ;
Ref ine: Mo Thresholding

Attributes Computed:
Spatial
Spectral
Texcture

Classification: Supervised (K Nearest Neighbor)

Export Options:
Yector Output Directory: C:¥Users¥USERY¥AppData¥local¥Temp¥
Feature Info:
MaturalForest Twpe: Folveon
Plantation Tvpe: Polveon
Bareland Twpe: Polvgon
Water Twpe: Polvezon
Smoothing: Threshold of 1

Feature Name Feature Count Total Area Mear Area Min Area Max Area
MaturalForest 158 183324550.00  1160313.60 900,00 132244150.,00
Plantat ion 29 71605800, 00 2469165 50 4500, 00 15189750.00
Bareland N 16990650, 00 80024 .41 900,00 295020000
Water 43 7196400, 00 167358.14 2700.00 4793400, 00
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(GOFC-GOLD / COP19)

SOURCEBOOK

-COP 19 uersmn 2

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

aENE
THE
L]

Global Observation of Forest and Land Ewur D_-.rnamir,a

GOFC-GOLDN—=ANR—3  http:/lwww.gofcgold.wur.nl/redd/
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2.1.2.4 Selection and implementation of a monitoring approach - deforestation

EZAYTTFTTIO—FOBIREERE — FMKF L

e Stepl: Selection of the forest definition
FRMDTE ZDER

e Step2: Designation of forest area for acquiring satellite data
BET IZWELT HHFMIE

e Step3: Selection of satellite imagery and coverage
FHEBEGROEREE

e Step4: Decisions for sampling versus wall to wall coverage
YT G s &I DIRE

e Step5: Proccess and analyze the satellite data
BMET—2DONIELEHN

e Step6:Accuracy assessment

FREAREL

2.1.2.5 Monitoring of increases in forest area — forestation

ZHEEOE=2)VY

GOFC-GOLDN—=ANR—3  http:/lwww.gofcgold.wur.nl/redd/
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L Stepl: Selection of the forest defmltlon

FRRDE DR

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

Land Use, Land Use Change and Forestry

:::;:z?_—f:-;}fu{;m and Kyoto Kyoto-Flexibility
Six land wuse classes and | Article 3.3 CDM
conversion between them: Afforestation/Reforestation, | Afforestation/
Forest land Deforestation Reforestation
Cropland
Grassland Article 3.4 mandatory
Wetlands Farest managemsnt
Settlements g
Other Land

Article 3.4 elective

Cropland management

Grazing land management

Forest managemenk

Rewvegetation

Wetland drainage and

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

GOFC-GOLDN—=ANR—3  http:/lwww.gofcgold.wur.nl/redd/
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Step2: Designation of forest area for acquiring satellite data

W T — R b e T DRI

 EE (REIVT) DT RTOBHERDHHBEN
%%O

- BELTOBEHMHIE, SHEME T R TOHMK
TILEE=2)L T T BRENBD.
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Reducing Emission from Deforestation and Forest Degradation-plus

TH2GEE HUEHEE

T B IR &3 FH i

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

monitaring.

Nfaater

Step3: Selection of satellite imagery and coverage

Examples of Miminun
Sensor & . . . - .
. current mapping unit | Cost Ltility for monitoring
resolution
SENSors (change)
ESF;EQF}GT ro 100 ha Consistent pan-tropical
annual monitoring to
Coarse Terma-MODIS ; - .
~ 10-20 h dentify lar I d
(250-1000 |(2000- ) ? |Low or fres identify large clearings an
; locate "hotspots”™ for
m) Envisat-MERIS further analysis with mid
(2004 - 2012) o ¥
VIIRS (2012-) resailtien
Landsat TM or Landsat &
CTM A+, CBERS are free;
_Een‘a-ASTER for others:
Medium IRS AWiFs or <50.001/km= |Primary tool to map
(10-60 m) LISS III 0.5 -5 ha for historical deforestation and estimate
CBERS HRCCD data area changs
DMC $0.02/km?
SPOT HRV to £0.5/km2 for
ALDS AVNIR-Z recent data
FapidEye
IKONOS
CQuickBird High ta very Validation of results from
Fine - h high ) ki lvsi
(<5 m) GeoEys - 0.1 ha ig coarser resalution analysis,
WorldView £2 -30 fkm?= and training of algorithms
Fleiades
Aerial photos

GOFC-GOLDR—AN—=
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Reducing Emission from Deforestation and Forest Degradation-plus

Nfaater

TH2GEE HUEHEE

Step3: Selection of satellite imagery and coverage

T B IR &3 FH i

Table 2.1.2. pPresent availability of optical mid-resolution (10-60 m) sensors.

Cost for dat
. Satellite & Resolution ur . ata
Mation acquisition |Feature
Sensor & coverage Sy
{archive™)
On April 2003 the
failure of the scan lina
All data corrector resulted in
Landsat-7 20 m ) data gaps outside of the
USA ETM+ 60%180 km? archived at | tral portion of
USGS are free |. part
images, sariously
compromising data
quality
Data is acquired on
15 m &0 US%/scane |reguest and is not
USA/ Japan Terra ASTER &60xE60 km?= 0.02 USs/km? |routinely collected for
all areas
After an exparimental
) IRS-P2 LISS- phase, AWIFS images
India III & AWIFS £3.3 836 m can be acquired on a
routine basis.
Fres in B'?zll Experimental; Brazil
CBERS-2 and potentially uses on-demand images
China/ Brazil HRCCD 20m for uth!ar to balster their
developing
i CoOverage.
countries
Algeria/ Chi
Nigg::-'li:.-ll'r' ina/ oMC 22-32m 2000 £/scane Commercial; Brazil uses
-3 2 1
Turkey/ UK . 160x660 km2 (0.032 £€/km alongside Landsat data
France SPOT-3 g 10-20 m 2000 €/scene ?I:':?I?:‘:I'ELZLLHSF:HZEE'&E
4 -3
HEWIR S0xE0 krm 0.5 €'km Landsat data

GOFC-GOLDR—AN—=
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(&R ] B2 E R Y DARY 7 BLOT — Xk
(REDD-plus Cook Book)

#=T05-1 HKEAGAPEEL YOIy ELUT—20E

T & L[AE| W [ WHEEE w |

FE [P eor—o] E T -
w2 | = T | meRR : Lm - QX h
irh i form) | WA | CERREAE U FERD | ikem) JERE ) HHE 51 O ) &
a4 (2. RS s &5 USES F—a 1 7 Landsat P— 512
Landsat1-3 | MES 1972 1983 | BB % Biem | 88 | = 15 | 1B | 18 | = |mo= | 13 hm % 7 42 M (htipe!glovisusgeaow’, hitps
) i sarthexplorerusgs ooy’
alill (21 i NI BT | AR
MES 1987 |1995*| 6B = Bicm | 183 | = s | 16 | 16 | = | edra0s 13
Landsat &5 = 1
] ST T g Y NESE)  [TE R ORRILE
™| e T § & | x PR RN « | mmo= | 18 R i
[#827 F e 120em) o e (20, BB 1)
Wem a0 3L, o o (. e e E TR AT
A T T B (1) ) ) £
Landwt 7 ETiH 1999 [frFkim | 18 | = [PWEHQOEBERO) 05 | 6 | 16 | » | BRXO= 18
" a R MASR)
152 F B 15 FIH ~ A 1)
T [ r— T % 81 e —
M 30cm ar SR hitpfeol ingiood £ VBH S 70— F
AL-Pan, M5 Par 10k T o | NSl W ), A A 16 = 1] B
o i |
ol 000 [#Esh 31, MR O s | 6 ] 0 {NAEA)
a1l - Ml (220
Hyperion Im 5 kS 16
IS50me ol | (1), httpffreverbscho rosa goaheserhd & 0 82
01 EfO— F=
. X . s00mc nl | (Z), I A
E05-Ter =D si0my £
EER | wons | 1999 [mees| ¢ 20 | = |wo). csems |wms| s | s o 0 =
E05-Aqua 1km . NAEA)
Tem: =8 (7, EdeM
{51,
-|-ﬂf~"'—£~|:‘;:\-.u*'l§1'.'3'.' -
] CEE A TSR RGP R, PO — o - L Ok
som12 | wmese | s (| T [ @ | o VRN ey | 26 | 27 | = | 79a0000 | &2 A & PR ATl
P 10m P-aldl (1] (Spot Image 3 ** iEa ** B Astrium ¥
j ¥ ER L SR (1), _ *}5 & P gk, SPOT 2 —2 - L. 2A
X Hin . . FIUE
SPOTE | HAVIROUM | 1998 [mmam 80 | O |amhme o g2 | m | a7 | @ | 794000 | E2 ]
P 10m [Astriurm 3 §
Mt mlil (1)
LEEE TeiiE T X *10m i e g X L Sk B P tie] .
103 0m (1) TS5 SROT 34— - Ll JASEEK
SPOTs | weGAP | 2002 fmed y 0 | O |wamn g% |23 | 0| | w0 | 77
= P:5fism Woald (1] iAstrium 3 §

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

Y7V T vs D P E

Example of systematic sampling Example of stratified sampling
B
n-,_'.-n ) -.u;-li
| 7 o -';' P,
£ R NS
37 TR |
- W A e ﬁE."HI""
I:'rE_-j P v & ' :
B wnrazn
I-_\_:H.-; i - ———
s DS |
o o
SL@laly 24
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Stepd: Proccess and analyze
the satellite data
i B T — X D YLBL LR

22— DBEDEF IR TS

STHE : ]
A R Landsaty — 213N —2 54 D LTIELD

Slegai: " BEbEEIEELL

Preprocessing | E& LUBOBOBBERE

A3 I { BapitfEETHOK

' T Pl b
|' | EEEAE 20 N R Y 21 B
| ; R s ASAEIEDEE T D 8
— I _Eﬁﬂﬂ%ﬁﬁﬁ%,ﬁﬂ%iiﬂ%ﬁﬁﬁ[i%ﬁmmﬁﬁﬁﬁﬁ

(> stens )¢ / BT &
— | Wisual delineation of land entities s .
+HF | FEOE 5 | #2113 EROFE, PEROER,
| Gteps.z | . ERevaREIREEN. ERICEE ST, fila - Ka
| Analysis methods | | S SERAEETS : BIEOLBREEL L
| BT / DT EERF TR & ol B RO FEF F P2 2 HETD
| Multi-date image segmentation [~ . A1 | e ER T
'-.\_ 1 & EHR ] [ Il FH2SASEITE L~ 20 8T PEE

AL ENZNOEROA TV 7 FEROE ST, BIEOEFES
| Iv. BB TEET - B E T A
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AR I Ty 7

X o7 (FRRT ) F-1%

Table 2.1.3. Main analysis metheds for mederate resolution (~ 30 m) imagery.

Practical
Method for Meathod for i Princioles for use Advantages /
delineation class labeling | mapping P limitations
unit
- multiple date preferable |- closest to classical
Dot Visual to single date forestry inventories
interpretation irllf:a retation < 0.1 ha interpretation - wery accurate although
{dots sample) da - On screen praferable to  |interpreter depandent
printouts interpretation - no map of changes
- multiple date analysis
Visual Visual preferable - easy to implement
delineation irllf:a retation 5-10 ha - On screen digitizing - time consuming
{full image) s praferable to delineation |- interpreter dependent
on prinktouts
< vicad - selection of common
Iauhl?a‘lailnwg{ewith spectral training set from
Pixel based trmini 4 d <1 ha multiple dates / images - difficult to implement
classification c:r_lpelzgﬂann preferable - training phase needed
h ) - filtering needad to avoid
phases noisa
Unsupervised <1 ha - interdependent {multiple |- difficult to implement
clustering + ' date) labeling preferable |- noisy effect without
Visual labeling - filtering needed to avoid |filtering
noiss
Supervised - multiple date
pe ) segmentation praferable )
. labeling (with . - more reproducible than
Object based . - selection of common . h -
. training and 1-5ha N . visual delinsation
sagmentation _ spectral training set from .
correction ltiple d ) - training phase needad
hases) multiple dates / images
P preferable
- multipla date
Unsupervised segmentation preferable |- more reproducible than
clustering + i1-5ha - interdependent (multiple | visual delinsation

Visual labeling

date) labeling of single
date images praferable

GOFC-GOLD/R—AN

Y
f— \J
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# il
v
% by

Step6:Accuracy assessment

i S5 R il

FHEEHEFTMOFT—ELEEH2ERIZDINT
(MR THIE. REZEEF=DHT)

&AL HIEICKDS IS —(NARIGTER)
T—R2DFX¥)ITL—ay (RE) ICERTHIT5—
BT IZKBIT—
(BEEHBALENLZWVETILEERLTLES)
TG KB IT—
(@YY T T RRDERET)
A EUGNEIEEPERICERT AT 5—
(AovbkEn, FTILATUR)
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StepG-Accuracy assessment

i 5 R Bk
FMAAMTEBEOREEMSEIZDLNT

(ﬁﬁﬁ@iﬂ.’..ﬂﬁﬁ)
777‘«“:7'»{ T—RAELTIELVHRDHFEMRIA( THEXERAT S5
> 53$8 (classification) To—*°, FIFRBICKE/NNATANEEND,
> /f%%—@@?:—:‘/]“l:é:é/W?Z@{I%IE(?&%’I‘ihfﬁihéo)
> ENEBEDEBENEENINEEMTSIENEE

- BRER)IFLURT—EANAFTESEE
S #HETRIICLoDNYLE=T—2(BiES TG O RTITAYY..)
S ANVOFIT—REIN6DT—IATEY)ITL—LGAE)T 5,
e IPCC GPG SE([ZLDOMAERD)aAAT—30FY

(EREEDMEOFEFEZT{LFEM)
TFIOTAETA—T—32ELT) BV BHEOHZMRIATEHIETERT 56
> T#FA-HERBEOEMNLGEAEEEDOFTMATESIIOBLIRNANE
S FREELGADFEIER (HFMIM4D7)IEBL-HAEA. EERBETE
S BEOHEHERONATREZHEL-EDTE V) IL—23 0 5%
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StepG-Accuracy assessment

i 5 R Bk
BEEBRT—REHITIIT—NER., ZEEFIEIZDT

(BRI HHEIE)
- FEEBT—IDE. fﬁﬁﬂl(""’laaﬁ'lﬁﬂi’ ARGEZIVIER., IR FH. RE.BZF
DEHHET/Ao—ILGER =)

- BMEEBAFRHIZE. B9 —O0NEBLANJVIZIG U TH MG E RS EAOH
BODFvY

- BBt —RTOT—2O KL

- Mol IE (MIBMGEADOERKRE) . KR[WEES

- THERMERDOEE (TR FEATI) O/ MERIERLGE)

- B LD FIE(HDET7ILOYX L, BREFIGEEELY)

- WEERIR DALIE (RIE- - -RHOF /S RAEH, OEDERIKRLNVEE)

- BEFMDI=ODLIFLURT—2ADAF(TSURML—R, Fx1)T
L—av BT —42%E)

- MEEREFICIE, TEREROHKE —BN DBERAEDOHAEEIZK->TEMR
[CKHEPEHFE, E=FI T N ESINHRE, > [Consistent mapping]
S HFEF—LEDXEILL A $FE—14. HBAM)
> No—ZU0T7—320WEBAE RBEAEDFIEIL BF—1. FEEAM)
> EPERELGZEDNo dataDEURLY, NIEBHEELFIEILTH2LEFY,
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2.1.2.5 Monitoring of increases
1n forest area — forestation

HMREIEDOE=AV T

« ZFMDEIBRAE—FILEWNDT, FMELD &K
£ RDFIZKLY,

o RAVAF —FREFEITLLN,
- BIEBEBRZETHTELENEZLOND,
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BN TOZLE=RY
A DERALEZ=XYS

2.2.2.1 Direct approach to monitor selective logging

REE=2I)JTDEENT7TA—F

e Stepl:Define the spatial resolution
M9 5ZEME 7 R e

e Step2:Enhance the image
B R R &R D 77 3%

e Step3:Select the mapping feature and methods
TyETY (FME) tBREE FIEDER

2.2.2.2 Indirect approach to monitor forest degradation

BHRLILE=R)T~DEEENTIO—F

GOFC-GOLDN—=ANR—3  http:/lwww.gofcgold.wur.nl/redd/
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-Ib‘

2.2.2.1 Direct approach to monitor selective logging
PFIEE=KV T OEENT 7 a—F

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

r_:.qrmp__»-.ﬁaﬂ g ﬁlsz:- iﬂ*&%d)
B  RETRABZOT,

e R 0D [
LY,

Logging Road = /\ leﬁlé'fiig@*”
&SP AABE

(image size: 11 km x 11 km)
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2.2.2.1 Direct approach to monitor selective logging
PFIKE=AI T OEENT 7 a—F

S0 fERE(5mLLT)
4> fEEE(10~60m)

Step 1. FI|FHT 50 fREEZRDD

- =

j(’ﬁ*ﬁﬂi
Step 2. EHERAD AixERNHD | EA NISLRYFUT
TIORFxIT4ILA
{k SR d% i
BEXvy 70

Step 3-1. Rt ERHD fEiETOHE
B tR$I55%

Step 3-2. It FIEZERDSD B8N

— =

HEREHRTD
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Stepl:Define the spatial resolution
FI 9 52218 77 iR se

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) Normalized Difference Fraction Index image (sub-pixel within 30 m).

These images were acquired in August 2001.

PR26FE Eif
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Fl

~

Stepl:Define the spatial resolution

ERSEA Py i

Figure 2.2.4. Temporal progress of unplanned selective logging activities in a tropical
peat swamp forest in Central Kalimantan (Borneo) is shown with true color RapidEye
images. The acquisition date is depicted above the scenes.

22/05/2009 10/02/2010 21/06/2010 29/07/2012
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L Step2:Enhance the image
SRR D S5k

i
15
1
b

Figure 2.2.6. Forest degradation annual change due to selective logging and logging V-
and burning in Sinop region, Mato Grosso State, Brazil. GOFC-GOLDN—=AN—=Y http://www.gofcgold.wur.nl/redd/
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Step3:Select the mapping feature and methods
~ BT (KL FEREE JT A DR

Table 2.2.1. remote sensing methods tested and validated to map forest degradation
caused by selective logging and burning in the Brazilian Amazon.

Mapping Sensor Spatial 0Objective Advantages Disadvantages
Approach Extent I /.l ~ n
| d Map integrated Does not require L.a_bo: |nt:nswe;or I?rge ] _/ 'I:I' ?
Visual Local an logaing area and sophisticated image |2 o0 2nd may be user ** j , E x
I E etati Landsat TM5 | Brazilian d f = - biased to define the 4 .
nterpretation Amazon cal'!c:py amage o processing boundaries of the degraded
burned forest techniques forest
Detection of . . Harvesting buffers waries 7J b
Logging Ladent TME " . e Relaltlvehftalmgle to | across the landscape and u X\ =] ?
Landings + nosa Local 2p integrate Implement an does not reproduce the .Ij, .
H i and ETM+ logging area satisfactorily ctual sh f the | 4
arvesting estimate the area actual shape o e logge
Buffer area
Simple and intuitive 73 ~
Map forest canopy binary cla_ssiﬁcation It has not been tesbec_:l in very | ] ¢ “ ?
Decision Tree SPOT 4 Local dE_lrnage a_ssomated rules, de_ﬂned large areas and classification l .
with legging and automatically based |rules may wvary across the
burning on statistical landscape
methods
e Requires two pairs of
Change Landsat TMS ::&:oiee;tffs;gf:d Enhances forest radicmetrically calibrated
Detegtion and ETM+ Local with IS irT and canopy damaged images and does not
bur'ningg g areas. separate natural and
a anthropogenic forest changes
Mot been tested in very large
Image Landsat TM5 | Local Map integrated Relatively simple to |areas. segmentation
Segmentation logged area implement rules may vary across the
landscape
= =il - - o Very difficult to interpret and
Textural Filters ;:ngrELTS E:_:;:':'nn gq:r?\:{g’;e;ii;:g:d ::Lalsrne;ﬁt‘lmple L validate; confused with
forest shructure
Brazilian -
Map total logging e b i
Landsat TMS ;\m_azpn, area (canopy Fully automated and Req u”_ es ngh. Dorr}p_utatlo: N
CLAS?0 and ETM+, Eruvian damage, clearings standardized to very power an_ pairs of images to
MODIS Amazan, and undamaged large areas detec_t FOIESt-ChangE-
Indonesia, " associated with logging.
Global forest)
Landsat TM™,
ETM+ Rapid mapping of Highly automated,
LAS]ite ASTER, ALI, |Regional to de\%rertaggn gand uses a standard Mot available for Apple
= SPOT4, national de rad:-ition computer, requires Macintosh computers
SPOTS, 9 little expertise
MODIS
- Rapid mapping of Unigquely sensitive to e -
CLAS-BURNE Landsat TM, |Regional to sub-canopy fire burn scars, and not Requires testing outside of
ETM+ national 8 - . the Amazon basin
burn scars logging
Map forest canopy
. enhances forest
NDFI+CCAZ? Landsat TMS Local damage a_sscmated canopy damaged It does not separate logging
and ETM+ \t:llth _Iogglng and areas. from burning
urning
map forest High temporal .
- - resolution allows — J— N
Spatial mixture id | di?m_datlgn ith motoring of unplanned full d GOFC GOI—D/—I_\ VA
analysis RapidEye Loca associated wi . emall zcale selective not fully automate .
small scale selective | |ogging despite fast http//WWWgOngOldWUl’n|/l’edd/
logging regrowth

&
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2.2.2.2 Indirect approach to monitor forest degradation

BRBILE=XV T ~DIEEEN T 7 a—F

3 SA#A (Intact Forest) 0D 3 H

e Positive approach

- [E{R A2 HT T H A% (Intact Forest) Z 3 H
 Negative approach
1. GIST—R7ET AN ARE Mg FH KU E D H g

= Fr<,
2 . B fR¥55% TFine Shapingd %,
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(REDD-plus COOKBOOK)
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Stock-difference Gain-loss
The difference between carbon stocks Carbon emissions are calculated
gives carbon emissions from gain minus loss

Carbon, _
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Carbon uptake:
- Growth
- Enrichment

Forest
Land

time, time,

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

Carbon release:

- Timber harvests

- Fuelwood removals
- Charcoal production
- Sub-canopy fires

- Grazing
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