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1. Calculating forest carbon

The general principle:

Using the results of the temperal and permanent sample plot
conducted in the programs of forest changes monitoring and
assessment for the periods of 1990, 1995, 2000, 2005 and
2010

Using existing equations to calculate biomass, forest carbon
pools: Priority given for the equations developed for forests
type in different ecological regions of Vietnam. If not
available, then using the common equations developed
internationally .



& 1. Calculating forest carbon

- South Central Coast: ( Bao Huy et al, 2012) applying
for evergreen forest (11la3 va llIb)

ABG= exp(-2,24267+2,47464*In(BDH)

- North East: ( ND Hung et al, 2012) applying for
evergreen forest (llla3 va llla2)

ABG=0,1142*DBH"2,4451

For bamboo forest (Indosasa angustata):
ABG =0,2184*D"1,8517

For bamboo forest(B. chirostachyoides):
ABG = 0,5043*D"1,4587



& 1. Calculating forest carbon

- North Central Coast : ( NP Hung et al, 2012) applying for
evergreen forest (ll1a3 va lllb)

AGB = 0,1245*DBH"2,4163
For bamboo forest(Dendrocalamus barbatus):
AGB =0,1726*DBH”"2,0545

- Southeast region : ( ND Hung et al, 2012) applying for
evergreen forest (llla3 va lllb)

ABG= 0,1277*DBH"2,3943
For bamboo forest (B. balcoa):

ABG = 0,1006*DBH"2,2220
For Deciduous forest:

ABG = 0,0670*DBH”"2,5915



& 1. Calculating forest carbon

- Central Highland: ( Vi Tan Phuwong et al, 2012)
applying for evergreen forest (Illa3 va Illb)

ABG= 0,222*DBH" 2,387

For bamboo forest(B. procera):
ABG = 0,182*DBH"2,16

For Deciduous forest:

ABG = 0,14*DBH"2,16



& 1. Calculating forest carbon

« Mangrove forest: Komiyama et al. 2005

B =0.251 p (D)?4°, R?=0,98 va N=104
« Coniferous forest : Brown, 1997

AGB =V X BEF X WD

BEF is used under the guidance of Brown's
research, 1997 with default values by 1,3 and WD (Wood
Density) is 500 kg/m?.

« Plantation forest: (V6 Dai Hai)
« Acacia hybrid: B= AGB + BGB = 0.2250 x DBH?**%%4
« Acacia auriculiformis:

B = AGB + BGB = 0.3116 x DBH#1%7



1. Calculating forest carbon

Bellow ground biomass by IPCC 2006

- Tropical moist AGB<125 ton/ha 0,2
deciduous forests

AGB>125 ton/ha
Tropical dry forest AGB<20 ton/ha
AGB>20 ton/ha

Tropical bush

Tropical limestone
forests




& 1. Calculating forest carbon

The formula for calculating Carbon stock:
C (ton) = (AGB + BGB)*CF

The formula for calculating emissions for a forest type:
EF (ton CO,/ha) = (AGB + BGB)*CF*44/12
BGB = AGB*R

Trong do: R = above table
CF=0,47



& 1. Calculating forest carbon

Carbon stock of litter and death wood by

IPCC 2006
Average carbon stocks | Carbon stocks of dead Carbon stocks of
for standing/ha wood/ha litter/ha

= 1% Average carbon = 1% Average carbon
stocks for standing/ha stocks for standing/ha

Others carbon pools are not calculated:

Soil carbon.

Carbon in harvested product.



1. 11NN rw ivvong Lac oon rwrng

Ba

Table 3: M6t s6 chi tiéu trung binh cho
cac trang thai rieng theo hé thong 6 so cap IV

Trang thai

TX giau

TX Trung binh

TX ngheo kiét

TX phuc hoi

Hon giao go
nwra

DL mau

N bg

D bq

M bq

293,52

183,15

96,41

100,15

78,23

201,96

114,64

Phwong sai

14735,5

7832,84

3244,06

2438,97

2622,65

19423,99

8228,24

Sai tiéu
chuan

SAGE
so bd)

Sai sO
cuc dai
delta




% 1. Tinh trir lwroong Cac bon rwrng

Vién Di¢u tra Quy hoach Rimg|
FIP1

Bang 4: Trir lwong cac bon trung binh cho
cac trang thai rirng theo cac vung CK |V

7o Dang ~ 9
Trang thai B Tay bac BTB NTB TN DBSCL
ac

m Dat co rirng

Rirng LRTX va nira rung la giau 125,4

Rirng LRTX va ntra rung la
trung binh 52,6

Ru’ng LRTX va ntra rung la
36,3

wrng 1a rong rung la giau

wrng 1a rong rung la trung
bi

Rirng Ia rong rung la nghéo

Ru'ng LRTX va nira rung la phuc
44,1




1. Tinh trir lwro'ng Cac bon rirng

Bang 4: Trir lwrong cac bon trung binh cho
cac trang thai rieng theo cac vung (Tan)

35,5 23,0

Rirng tyw nhién la kim 164,2 100,8 131,3
Rirng tw nhién hon giao 13

rong la kim 20,1 20,1

rirng LRTX

0] Rirng 13 kim
E Rirng ty nhién tre nira

Rirng tw nhién hon giao go tre

68,6 61,1 10,3 34,8
16,0 18,7 53 1,0

2,0




% 1. Tinh trir lwroong Cac bon rwrng

Vién Di¢u tra Quy hoach Rimg|
FIP1

Bang 4: Trir lwrgng cac bon trung binh cho
cac trang thai rieng theo cac vung (tan)

bong | Tay

. ) BTB | DPBSH | NTB TN | DNB | DBSCL
Bac bac

Trang thai

Rirng trong go nui dat, nui da
€O trir lwong

Rirng trong go nui dat, nui da
chuwa c6 trir lwong

Rirng tréng tre luéng

Rirng trong ngdp man, phén

DAt khong c6 rirng

Nui da troc qui hoach cho Iam
nghiép

DAat tréng qui hoach cho 1am
nghiép




» Hing thém ban do phan vung trir
lwgng Cac bon toan quoc



LI 2 Forest changes assessment

The averal principle:

« Using existing forest status map of 4 cycle of Forest
changes monitoring and assessment of FIPl which have

been hamonized/standardized by JICA study

« Enhancing the quality of those maps by applying
automatical satellite images classification for polygon

boundary updating and inconsistent change adjusment



2. Forest changes assessment

Overlay forest maps of each ecological region, create
forest change matrix over time.

ldentify and analyze the causes of forest change:
deforestation, forest degradation, forest quality
enhancement

Analysis/identify trends of forest changes in future for 8
ecological regions.

Assessment of forest changes in the field for each
ecological regions.

Prepare a report "Assessment of forest changes over
time" for each ecological region



Emission form

Emission from Removal from
deforestation in

the past

Enhancement in
the past

degradation in
the past

Net emission in
the past

- Establishing
Future Projection
of Emissions RL

Adapt to National
Circumstances

Reference leval




& 3. Establishing RL

Calculating activity data: based on the forest
changes matrix
« Calculate Deforestation activity data

« Calculate the area of each type of forest degradation
(transfers to another type with lower quality) over the
period (Forest degradation activity data)

« Calculate the area of each type of forest enhancement
(convert to another type with higher quality) over the
period (conservation, sustainable forest management);

 Calculate afforestation/reforestation activities data



3. Establishing RL

Calculate the emission factors

* Emission factors for eac
e Emission factors for eac

e Emission factors for eac
enhancement

n type of deforestation
N type of forest degradation

n type of forest quality

 Emission factors for afforestation/reforestation

Formula for EF calculation:

EF= Average emissions forest type A — Average

emissions forest type B.



3. Establishing RL

Calculate the total emissions in the past include:

Emissions from Deforestation = AD deforestation * EF
deforestation

Emissions from forest degradation = AD degradation *
EF degradation

Emissions from forest enhancement = AD enhancement
* EF enhancement

Emissions from afforestation/reforestation = AD
afforestation/reforestation * EF afforestation/reforestation



