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In response to the escalating issue of climate change, Taiwan has passed the 'Climate
Change Response Act' in 2023. Among the 12 key strategies under the Nationally
Determined Contributions (NDCs), those related to land demand include renewable
energy, carbon sequestration, and the development and application of negative emission
technologies. In recent years, delisting contaminated sites has faced significant challenges.
Despite efforts to promote solar photovoltaic installations on contaminated lands, by 2023,
only 26.74 hectares of agricultural land had gone through the application process, most o
which were installed after delisting. Due to financial constraints, remediation technology
limitations, and site environmental restrictions, some contaminated sites in Taiwan have
remained unrestored and inactive for over 20 years. The potential of promoting soil carbon

sequestration on polluted land is considered a key strategy to mitigate climate change.

However, Taiwan lacks long-term background data on contaminated sites, such as
soil pH, soil properties, soil EC, and SOC. Thus, when promoting carbon sequestration
strategies on contaminated land, policymakers and land managers face difficulties in
accurately assessing the effectiveness due to the absence of baseline data on soil carbon
storage, carbon mineralization rates, the environmental impacts of carbon sequestration
strategies (e.g., carbon sequestration durability, environmental risks), and cost-benefit

analyses.

Although Taiwan participates in the ISRIC organization, it primarily provides basic
data on agricultural soils for ISRIC's assessments, and there is a significant lack of data on
contaminated lands. The issue of contaminated sites is widespread globally, and there is
an urgent need for their remediation and revitalization. Internationally, there are well-
established models for assessing the impact of land use changes on carbon storage. For
example, life cycle assessments (LCA) rely on existing carbon mineralization models such

as RothC and CENTURY, while ecosystem models for carbon and nitrogen cycling, like

DNDC, have become more common among scholars in recent years. These models require

the basic data to accurately evaluate carbon flux.

Considering this, the project aims to establish a foundational database for the carbon
sequestration potential of contaminated lands, providing scientific evidence and evaluation
criteria for carbon credit applications. In addition to allowing for comparison with
international organizations, this database will support carbon sequestration projects on

contaminated sites, helping to identify key indicators for building a domestic database on
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carbon sequestration in polluted areas. It will also evaluate the accuracy, timeliness,
applicability, and operational feasibility of the data from a carbon credit perspective, and

analyze carbon sequestration changes under different remediation strategies, enhancing

the technical feasibility of the project.

This project is based on soil carbon sequestration assessment models commonly used
by the Food and Agriculture Organization of the United Nations (FAO) and the
Intergovernmental Panel on Climate Change (IPCC). According to the results of this year’s
investigation, the land use of the polluted site has changed for over 40 years following
remediation. The site has been managed with low-intensity human intervention through
vegetation restoration. The soil organic carbon (SOC) content in the polluted layer (0—45
cm) is estimated at approximately 55.62 tC/ha, with the average values of 36.20 tC/ha in
the topsoil and 19.42 tC/ha in the subsoil. During the implementation period, the site
demonstrated a carbon sink potential equivalent to 1,827 tons of COze, with an estimated
annual sequestration rate of 7.6 t COze/ha/y (2.1 t C/hal/y). It is recommended that
continuous data collection and long-term monitoring be established in future projects to

enhance the precision and verification credibility of soil carbon sequestration assessments.
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THE CARBON CREDIT LIFECYCLE
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AGAINST EMISSIONS AGAINST EMISSIONS TOWARDS CLIMATE GOALS

@ e E
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Credits purchased CO; has been removed Credits claimed and
are in-development from the atmosphere taken out of circulation
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METHODOLOGY FOR IMPROVED AGRICULTURE LAND
MANAGEMENT(VMO0042)
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3
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Project AFOLU Country  Emission Registration Period Start  Period End
Proponent Type Activities Methodology Status /Area  Reductions Region Date Date Date
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PROMOTING REC Grow Indigo Agricultur ALM VM0042 Under devIndia 5326066 Asia 2020-10-15 2040-10-14
REGENERATIVE Grow Indigo Agricultur ALM VMO0042 Under devIndia 5048425 Asia 2020-10-15 2040-10-14
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METHODOLOGY FOR BIOCHAR UTILIZATION IN SOIL AND NON -
SOIL APPLICATION (VMO0044)
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application in the West Coast region [Rural Development]
of India

Biochar Production Project-1 by
(WeAct in Madagascar

(Waste handling and Under

4
disposal i — 2024010115 2031/10/14

. IWaste handling a
WeAct Pty Ltd. \ d\[tj handling and
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Parameter

Definition

ACmineral

annual change in organic carbon stocks in mineral soils

Lorganic

annual loss of carbon from drained organic soils

ACinorganic

annual change in inorganic carbon stocks from soils

A

land area of drained organic soils in climate type ¢

EF

emission factor for climate type ¢

SOCger

the soil organic C stock for mineral soils in the reference condition

stock change factor for mineral soil organic C land-use systems or sub-
systems for a particular land-use

stock change factor for mineral soil organic C for management regime

stock change factor for mineral soil organic C for the input of organic
amendments

Activey

active sub-pool SOC stock in year y

S lowy

slow sub-pool SOC stock in'y

Passivey

passive sub-pool SOC stock in year y

Cinput

total carbon input

LC

lignin content of carbon input, proportion

NC

nitrogen fraction of the carbon input

f1

fraction of metabolic dead organic matter decay products transferred to the
active sub-pool

f2

fraction of structural dead organic matter decay products transferred to the
active sub-pool

f3

fraction of structural dead organic matter decay products transferred to the
slow sub-pool

fa

fraction of active sub-pool decay products transferred to the slow sub-pool

fs

fraction of active sub-pool decay products transferred to the passive sub-pool

fe

fraction of slow sub-pool decay products transferred to the passive sub-pool

f7

fraction of slow sub-pool decay products transferred to the active sub-pool

fs

fraction of passive sub-pool decay products transferred to the active sub-pool

kfaca

decay rate constant under optimal conditions for decomposition of the active
SOC sub-pool

kfacs

decay rate constant under optimal conditions for decomposition of the slow
sub-pool

kf acp

decay rate constant under optimal conditions for decomposition of the passive
sub-pool

tfac

annual average air temperature effect on decomposition

Wfac

annual water effect on decomposition

tilly,,

tillage disturbance modifier on decay rate for active and slow sub-pools
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T (FETRE (sw=Lll)o 2 EBKE LI BRARE 1P | HiEkE
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Y- 2a o s «’fﬂﬁ;‘tﬁ | * CUE (Carbon Use Efﬁc1ency)ﬂ:_, B0 AR PR B b
RESAF R TP 3 L IRARATAEI R od MV AR P HIGE2F 25 MBC
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{1* BDEEFREFIFR A H 4> FA0 2R KA L LFE > 224 HBD i rotimd
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8 LC-29
LCBo

P

W18 - 54 #ERn 28 BD L EAf&B(FTEAD
210~ £ % BD&iE(F3+F A D)

BD ::(g/cm®) BD =:(g/cm?) % & (g/cmd)
e 1.34 1.59 0.24

¥ 1.36 1.50 0.14
¥ 1.25 1.56 0.31
¥ 1.35 1.53 0.18
¥ 1.34 1.51 0.17

LR AT £(SOCstock)Asm 258 (11) e & » ¥ @k HFni5 4 4 (0 —45cm)
TiafE L 55.62 tC/ha % 4 2238 3 chT 3@ A v 5 36.20 tC/ha 27 19.42 tC/ha » & iE vk B
% SoilGrid e FD A ddp(F 3) 0 M AN FN A B EFmag P H L R
BB RN RS TIOE 0 L85 4k HSOC stock %k & Bl4cd 11 2B 19 #rn o A
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¢ H#T ~ #20 ~ #21 \#23“—%;%574*? VS ﬂ&r“s(;ﬁa BoRIHREFH) ADA
Febs? 32 %3 A Farfififd > ¥ 2 g B HEMFL 169 E FRG %ﬁﬁ”ﬂ:m B H
BREZe T2 ’*;L%’f{ﬁij’g*ﬂ‘ﬁif =g 1 ’f"ﬁﬁ’ $d HEH I FH AT RO
BPERT LB 2~3 Bkt £F s x[#?pi’“mﬁ Boptik B A L 4 B L
BT s A E R RIg FAO K 1B ¥ R £ £ @ (MDD) % & 2 5% (12) > 12 95%15 w7k
D045 3T B A RS BEE S F A MDD EA S S 0.96%2 0.83% 0 — ALak
# 3 MRV & £ MDD=0.05~0.2% * £ #F § ¥ % %5 0.3~0.5% > d p 7 40> & 4 Ay
LEL et MAEELE M o 2 FAREREE A S L R AR
WA EHRF D ERD A RE30B0 KRN S -

f P HT BRimh > HARRE BiRd RE R I Y +#H.ﬁv4ra—
T BT RE S BREE ERE CRATR
Pt B FEAA LIRSS RE R ERE D ES
FEEYTOR VSR SE £ I

SOCstock( ) 0C(%) x BD(E) x D(em) x (1 - § % ¥

MDD> X(tav+t[?v)

ill‘%%ﬁ/ﬁ%%*ﬁ% %,;-E-.I ’jL ;‘:,Liéﬂ.l)

SOC . (tC/ha) SOC «. (tC/ha) 4, 18 (tC/ha)
37.27 20.72 57.99
32.65 12.81 45.46
27.20 17.46 44.65
40.20 2221 62.41
37.04 22.33 59.37
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dTHAL A S s BRIk f R B AR (JAL SR B 1
1
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BT AP E L ARSI BHERBEFETRAT OETRAE A Y REFE
EFFEEEIESATY CETREEFIFEM ORI ETREFNALETE
ARRERTE > FALAEETRLEERNANLEF @ RF BT LL A F LA E
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S W] Y
3 O Iy
e | " Lot
- & 16 ey
| ':/ 1 .LC-Z .LC-23 .L( 24
C28 LC29
)

LC-2
\ LCG-27
JLC26 o JLC30

l

W20~ 354 Fn iRt EFTRLELAFR(ZEAD

212~ 2R BETRAB(AFEAD)

EC .. (dS/m) EC - (dS/m) £ 1(dS/m)
0.35 0.33 -0.02
0.40 0.40 0.00
0.22 0.29 0.06
0.24 0.23 -0.01
0.20 0.31 0.10
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Y- 25 AP FE4HEHFHP L REBEADIL > FRAREL 13 977 BT ERER
X2 %G ’;EL_'—T-i i%’aﬁ‘liz K RIME AR A Fa oAk add b 20202 B
f*ﬁ**mi £ L RELE TAPTAMI I Er a1 & R A F

LB R AL L R R R A AT B A 8 e
7 AWCD 4 45;2%k @ > u;:}%\ FRALEEHT LRSS R A AWCD E X 25 B F AP M
fo 2 Wy - FREARSR AR RN SR A kT R E SRR R
e NDVI ERE-HHRERETE AR T ERGD AL R R P d s
u’ﬁrﬂ}g AP ETEI REF I RRAME LT TR (SRS B4 o By i REs
Boo gt E G AR ANEGE I AR o AR R R R R
iL)ir A 4 SR o

2132 %% - FHR - -AWCD KEL(FFHA D)

%A (1C) % 5% (tC/ha) AWCD
(n:# 5 2)

34.15 57.99 0.3524 (10)

122.63 45.46 0.3442 (4)

221.54 44.65 0.3472 (6)

33.64 62.41 0.6087 (8)

255.88 59.37 0.8337 (2)

ARt EEY LSS B2 2 pH B¢ BIRE(R 21) 0 F {10 ME £ B4
B A > 27 Y F A AA(COOH, -OH, -NH)& 45 ik & » L BT 5 45 4 %8
LRI Nltrospzrae (B 1 832 7)) ~ Firmicutes (5 32 1% 7)) ~ % Verrucomicrobia (% f&
) FrRREE LSRR T ER L HER AR &A% 0 bl4e Bacillus sp. 6-6 B
BAT S AR A TR E B 2 A S[18, 19] 0 BRAR A E T 4RI (TS S R
YA R LR HA ST Y AWCD Bl Ap B EA 45 (] 22~F) 23) 0 B AT A
AWCD #cig &2 43 pH £ 3 2@t 2 R ApM o & Hidikcd 47 Fﬁ?f;é_xéﬁiﬂizi | * S
Ecoplate i PCA A 45 5% % 4rdk 14 977 » (N & A5 A BB RE 82 M2 FaUhF]* 1
BUOKTE PG A o Am iR kP <“’:aﬁ Hiv® st e ¥ - % 5 0 &R AWCD # 0C(%)
ARBE > AWCD B8 %8 Rl 3 F 85 (0C%) % K 23 4 k7 i — % 4% AWCD &
R HEEEFREEL ?'J ’ uﬁp.ul__bbif%h_m* W5 4 R et s R R il b
B TaE- RIS G PRFH RS
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Wl 21353 5n BBk ELsFR(ZFHAD)

ChiPlot
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BD(g/cmAs)U 022 1 0. 0. ! ] ‘o'g
-0.6

pHwater (1:1)4  0.22

ECSat. (dS/m)

TIC (%) -

AWCD(final)

kR

W22~423 L HERFPAHABELTR(F3FAD)
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BD (g/em”3)
pHwater (1:1)4  -0.25

ECSat. (dS/m){ -0.2!

TIC (%) ] 04

AWCD(final){  -042

v i A

ChiPlot
-1

-0.8
-0.6

-0.4
-0.2
-0

-0.2
=44

W23~ 2R RIEPPHELSAFTR(AITEA D)

% 14~ & %3 Ecoplate BURJ|* 4 2 0 (3335 4 )

AWCD

(i &8)

BRA Y 23 & A

0.3524 (10)

YR T P
(v -Hydroxy butyric acid)
F AR T Rl

(Pyruvic acid methyl ester)

0.3442 (4)

0.3472 (6)

N-o f-D- i § Hre

(N-Acetyl-D-glucosamine)

0.6087 (8)

D-2 UM fg ik

(D-Galacturonic acid)
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D- 5 phpEph

(D-Galacturonic acid)

j‘%*%-”f{:’% LgEai ﬁ?@ﬁ?%}% CBP F g fFam e ;=5 CBP ¥ &b 3%

FRCHRE S EH B AR BB RE B S HE P E oK) ARSI TR

AR FEA B2 bR FHTHET 5517 IPCC 2 %F]

: Mﬁ Lgpz SE TS 3 S AR R IR JEINE Sl - R 1

. BW}FiEF‘?/:_...—fﬁ-) WV AN BRI E TR, o JEG SRR P w AR

v d P e AR ER I B 2 LB B R R T iR 5 R

R 3% T L0 B g Century BB 23 G Co NP &2 S ik ﬂﬂﬁv,@.«%
fod W L EREFATHLHE AL EA{ATT SRR AP FRAFEEL TR

=S J:_‘“ L AraE B RN FEEE TR iE 2 4117 23R B A £ (Global Environment Fund-GEF)

S e L FEE A AT B [20] 0 F] 0 AR B bﬁﬁfﬁﬁﬁ;ﬁi"%%}_i& % CBP p - 3+

%ﬁ FHRE Y G RS A > FA R S A F M CBP T 5 ik 7(Dr. Eleanor)h B4 0 4

# L 5 A5 (SA)E 47 4F > £ 12 FAO # = EX-ACT 1 & 3 24~ 45[21] > 3% 1 & £ FAO

B 30305 AFOLU(R £ ~ ki 2 6 % 2)7 b 2 3 % 2R T 78 8 326 2

F
i# B IPCC =G R » FEAFL 2N~ 0N)3% & 1 %8 SOCrepP) E_*
?%ﬁg%%%’Qmm%B“ixﬁﬁﬁ%ﬁ#ﬁiﬁié%&%@ﬁmﬂﬁ+‘
AR ) TR 2% BEX-ACT 1 E4F33 2 # 1% VR & 5 4 5 FRae s/
1F ~ _g‘_}%yb"—i"é;}-;[é‘r_?/‘ ~ 4 h&?,t(ﬁl ifé:/.'»"i) /gj’/q\ ;_4—14 N~ A ;anq‘ ;},\)\ ;}aﬂb/)g-,/ﬂ
7.5 > F]p EX-ACT e:= 2 #2422 CBP ch SA iz R |- 3k > 3t H e 14

B &2 2HF%EFA 7 ISRIC 2 3E ez BF A & F (4 SoilGrid) » X/ > ﬂ&?é—i ¢ ot

- BB AT Tk IPCCERFR BRITF S8( 1) #33 & TR » T EX-ACT 1
2 E‘Yp"?'I_,p ° T' ;;;;1[7%\]‘ ]E)‘ (Fg] 24) ry_g; iﬁ‘ T T lbm'l fq }ﬁﬁ?f\% it I;EI?IJA,\—%!—? o

X0 A& AE BN BT fod Mo do ki (blde A Bk &5 B R 2 e ]
) 23 AR B ELBREAAF RS AREFTLP 2 E I A G ke 2408
AR OS ML BERPERYRLITE > VAL AV ERTL RN ABEFC) RS Fa
FE LB hFE (S %i/‘ FI2 (X EAEARM AL RGBT ) FAR 102
EEEFTPFIR S AIS AR AT F TS AR E 22 # A Y 30,000 this A
SocE RGP 2 B I B B I st L A A HRE E R (X2)0 B T A3t F 2025

£ R ek f IR A S RSB EATES p RA Ty R L e I A
ERMDAGHA L R BB R OF S S AE BIREGT - 2 5 0 EX-ACT & CBP % © ¥ £ 4
FE>20 £ 22<=20 £ 2 L @# R NFRE (T 5 FH i £ G Coppue B0 2 54 2D
P (D= (D~ 2 G W SOChpp 0 - HPi 2 tﬁﬁ‘ég gt od A E A B kAR
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2 FBPE ARG L EE G %A A 1R
R bfxm%\Z PRS2 BRI B TS v T
» AT 1 B R o F]p o A k%gﬁgt%xw,,
24 4 B Py 1 IPCC Tierl & Tier2 cin® i i B @‘J ~ CBP ¥ EX-ACT it

Two different Difference used to compute
scenarios of change the final GHG balance
(concerning land use & practices) (GHG emissions + C sequestration)
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Provide Feedback u}

omnia\ Land Use v v

Agroforestry Stage 2 of 4: Annual Crops

n Select Project Activity Area/Group

\ Project Activity Area Group 2 [2 ha] v Show Project Activity Areas
( opens in new window )

Agroforestry v

a Select an Agroforestry System
Agroforestry Systems

» Annual Crops v

Tree Age Ranges v/

Natural Losses and Wood
Removal v

Livestock B Select a cropping system that best describes the crops in your agroforestry system.

~ || Add to table below
n Describe Selected Annual Cropping Systems

Tillage Amount of N % of nitrogen (N) in | Residue
?
SonuaCopblane impioved? System™ Fertilizer (kg/ha)* fertilizer* Management™

Continuous wetland rice Full 130 40 Burned

|ﬁ| Back
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. Carbon Benefits Project: ™ e o £ i - i
Modelling,Meastirement and Monitoring Project Name (1d): Luzhu(29568) ( Change )

Vizw/Update Profile
o\nmal Land Use v

Agroforestry Stage 4 of 4: Natural Losses and Wood Removal

n Select Project Activity Area/Group

[ Project Activity Area Group 2 [2 ha] v

Show Profect Activity Areas
{ opans in new window )

e Enter Percent of Aboveground Biomass lost du= to Natural Losses Each Year

» Natural Losses and Wood
Removal v

B Enter volume of wood removed by timber harvest, fusl wood gatharing, pruning or any other manmade process,

n Enter annual clearing and/or establishment rate # applicable.

New! The CBP team has recently imp d how bi acc
Please click here for an expl ion of

lations and losses are modeled in this step.
those imp

Agroforestry Systems
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Agroforestry Stage 4 of 4: Natural Losses and Wood Removal

n Selact Project Activity Area/Group

Shacrw’ Profect Activily Areas
| ot it s rmindior )

‘Wind

} Natural Losses and Waood yr}

Remowval

B Enter volume of wood removed by timber harvest, fuel wood gathering, pruning or any other manmade process.

n Enter annual clearing andfor establishment rate if applicable.

MNew! The CBEP team has recently improved how biomass accumulations and losses are modeled in this stap.
Please click here for an explanation of those improvements.

Age -
Agroforesiry S e Hus

artificial
arificial

artificial
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o o e Project Scenario

Agroforestry Stage 4 of 4: Natural Losses and Wood Removal

n Select Project Activity Area/Group

Shacw’ Profect Activily Areas
| Copperis. i M swindion )

PestiDisease LD
1
Remaval . — . = g o

Bamboo bamboa

Le

B Enter volume of wood remaved by timber harvest, fuel wood gethering, pruning or any other manmade process.

Agroforestry Systems

n Enter annual clesring and/or establishment rate if applicable.

MNew! The CBP team has recently improved how biomass accumulations and losses are modeled in this step.
Pleasa click hers for an explanation of those improvements.

e Qe
Agroforestry Sys = =
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Summary GHG analysis Net fluxes, in tC02-e

Luzhu

BALANCE
Continent  Eastem Asia
Country  China, Hong kong Special acminisratvere  MIITIGATION POTENTIAL

WITH

Climate  Tropical
Total area (ha) - 1 1827

Melsture Dry
Project duration (in years) tCO,-e
Tmplementation Phase
Capitalization Phase WITHOUT
Total Duration of Accounting
+ = Source f - = Sinl

500 [ 00

Carbon-balance, in tCO2-e Share of the balance per GHG, in tCO2-e
Other \andrusel

I Grasslands - CH4.
I Flooded rice N2O

1,500 1000 -500 1

Project name Luzhu
Continent  Eastern Asia Project duration (in years) Total area (ha) Global warming potential
Country  China, Hong Kong Special Administrative Region Impiementation Phase Mineral soil €0, 1
Climate  Tropical Capitalization Phase Organic soil CHa 28
Molswre  Dry Total Duration of Accounting Waterbodies N0

Tier2 Tlu'2
GROSS FLUXES SHARE PER GHG OF THE BALANCE %HG AVERAGE ANNUAL EMISSIONS

I 1£02-# owver the whole period analysis 1n1C02¢ oves the whole pesiod analvsis

srrissiuns
In (02
ALL NON-
PROJECT COMPOMENTS | WITHOUT BALANCE €OZ BIOMASS| CH, AFOLU WITHOUT WITH BALANCE
EMISSIONS*
o

Deforestation 0
Afforestation RY 1,481 1,683 0
Other land-use 83 0
Annual 0
Cropland Perennial 0
Flooded rice 4

Grasslands&  Grasslands E E K 0
Livestock Livestock E 34
Forest mngt.

Land use
changes

Inland wetlands
Coastal wetlands
Fisherles and aquaculture
Inputs & Invest.

0
0
0
0

4 cecccsiloange

Total emissions, 1C02-e EY ET EY - 383
Total emissions, tC02-e/ha . -173. -304. -280. k -1 -63.9
Total emissions, 1C02-e/ha/yr . i 74 74 . . 16
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