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01. IPCC guidelines and LULUCF

* Importance of NDC and National GHGI
 Estimation of LULUCF using IPCC Guideline
« Major considerations for Estimation: Approach and Tier
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| iImportance of NDC and National GHGI (Greenhouse Gas Inventory)

Nationally Determined Contribution National Greenhouse Gas Inventory

*Paris Agreement has every parties report the *National Greenhouse Gas Inventory (GHGI) is
Nationally Determined Contribution (NDC) to one of methods to estimate national carbon
UNFCCC every five years. emissions into five categories.

*NDC includes the national strategy and plan for * LULUCF, one of inventory categories and the
climate change mitigation and adaptation. only one including carbon sink, is considered as
."Land use and Forest management’ become key contributions for preventing climate change.
highlighted as one of ways to achieve Under LULUCF it is essential to identify
mitigation target in NDC because according to individual land use representations such as
IPCC 6% report, one of the main three carbon Forest land, Cropland, Grassland, Settlements,
emission drivers was deforestation and forest Wetland and Other land.

srzgrrackilion *Land cover classification is one of commonly
 Therefore, appropriate “Land use and Forest used methods to distinguish each land use and
management” could contribute to climate it helps to estimate land-based inventory

change mitigation. correctly based on land use sectors.
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| Estimation of LULUCF using IPCC Guideline

IPCC Guideline

*|IPCC Guideline(GL) provides “Methodologies for *It is essential to develop national land use data
estimating anthropogenic emissions by sources for improving level of Approach and Tier.
and removals by sinks of greenhouse gases”.

*Also, national land use data is helpful to

* Therefore, if any country does not have its own estimate LULUCF itself, establish MRV* system
methodologies, IPCC GL could be a good and design climate change mitigation strategy
reference to estimate national GHGI. under NDC.

*For estimating LULUCF, area of individual land *MRV: Monitoring, Reporting, and Verification

uses should be clear, and it is related to
Approach (level of Activity data). Improved
Approach means Land Use and Land-Use
Change spatially explicit.

*The other key factor is levels of methods ‘Tier".
Higher Tier means country-specific and uses
models to estimate LULULCF.
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| Major considerations for Estimation: Approach and Tier

Methodology for National Greenhouse Gas Inventory

Approach - Activity Data Tier — Method and Carbon Emission Factor

Approach 1 { Tier 1 ]
Basic <Land-Use> data (Statistical or survey data) Equations and default parameter values are
provided.
Approach 2 [ Tier 2 1
Survey of <Land Use> and <Land-Use Change> Same as Tier 1 but applies country- or region-
specific emission and stock change
Approach 3 { Tier 3 }
Spatially explicit <Land Use> and <Land-Use Higher order methods are used, including models
Change> data and inventory measurement systems tailored to

address national circumstances

using “Time-series Land Cove map”
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» Research in Korea University
» Other Developing Countries
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| Research in Korea University

Choi et al,, 2023
B

Kim et al, 2019

C stocks (Mg C ba')
_e ¥ 3 3 3 § ¥

Annual € sequestration (Mg € ha')
§ & %

os
.

1960 o 1950 1% 2000 201
Systematic sampling area (500 x 500w) Year
‘ I Cucrent senlement (2019)
- — — 4 o i e
=3 S p— B Ot nverted o sehlement ares (based on cadustral map in 2019) Figure 4. (a—c) Estimated forest carbon stock distribution in South Korea during the 1960s, the 19805,

: C stod . 1 cateR
Hiomass map i lnd converted 10 sesthement area (past) and the 2000s. (d,¢) Time series of total (Tg C) and mean C stocks (Mg C ha™') for three categories in
South Korean forests during the simulation period. (£,g) Time series of total (Tg C) and mean annual C

Fig. 3 Sampling areas and construction method of land-use change matrix and activity data. a distribution of sampling area, b The spatial extent sequestration (Mg C ha~?) for three categories in South Korean forests during the simulation period.

of the settlements defined by the cadastral map, and the spatial range of settlements remaining settlements, and land converted to settlements. ¢
activity data (biomass map) conducted by visual interpretation

&

National Greenhouse Gas Inventory for the LULUCF Estimation of Forest Carbon Budgets
(Land Use, Land Use Change and Forest) (storage and sequestration) In South Korea

» Construction of land-use change matrix and estimation
of greenhouse gas inventory focusing on settlements
in South Korea (Choi et al., 2023)

» Quantifying impacts of National-Scale Afforestation on
Carbon Budget in South Korea from 1961 to 2014
(Kim et al., 2019)

Comparing Sampling and Wall-To-Wall Methodologies
to produce geographically explicit land use data for the
report on GHG Inventory of the LULUCF Sector in
South Korea (Park et al., 2018)

« Estimation of carbon storage based on individual tree

detection in Pinus densiflora stands using a fusion of
aerial photography and LiDAR data in the central South
Korea (Kim et al., 2010)
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| Research in Korea University

M . T

CIFOR REDD+ Database

Other
Literatures

[

PDD analysis according to

study area

Hong et al, 2016

National level study

Selection of data at the

Regional level study

Selection of data at the

REDD+ decision clause of
Cancun Agreements

Selection of evaluation
criteria by previous
literaturcs

national level reglonal level
[ ]
I
i i
Identification
of cause to deforestation MRY system construction GHG reduction based on Safeguard guaranteed [+
N performance
and forest degradation
Case analysis and evaluation of Case analysis and evaluation of
REDD+ project i | 1G Y| REDD+ Project impl
by Korea Forest Service in Vietnam

Evaluation on the Carbon Storage in North Korea
and Land Cover Change in Other Countries

Selecting tree species for use in North Korea's forest
restoration (Choi et al., 2016) & Estimation of future

carbon budget with climate change and reforestation
scenario in North Korea (Kim et al., 2016)

» Research on forest structure and carbon dynamics in
Brunei Darussalam (Lee et al., 2017) & Research on
land cover change in third pole of Asia, Ethiopia, etc.

International Forest Cooperation (REDD+)

 Evaluation on forest cooperation feasibility through
REDD+ strategic system in Vietnam (Hong et al., 2022)

» Analysis and evaluation of A/R CDM projects in India

for abroad afforestation project (Yoo et al., 2021)
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on LULUCF

| Projects in Other Developing Countries

i
Selecting sample points |
using Collect Earth

Land Use Change matrix by forest type (2000 — 2018)

Forest Cropland (hectares) Settlement {hectares) Total

types Permanent | Shifting : Palm Oil Cocoa | Coconut | Other | Village | Hamlet m‘":“ Hectares %

Low-

altitude

forest on

plains and

fans 5887 | 83535 | 2007 | 83118 | 1978 | 1957 | 3970 | 1,988 184,440 | 52%

Low-

altitude

forest on

uplands 62,100 17,189 1,963 | 1,978 83830 | 24%

Lower

montane

forest 1479 | 60848 | 1,959 1953 66,239 | 19%

Dry

seasonal

forest 3,925 395 | 1%

Swamp
o forest 2,007 | 5958 795 | 2%
1 Savanna 1,315 1,315 0%
~ Woodiand 3919 3019 | 1%

Total 9,373 220285 | 3966 | 100907 | 1,078 | 1957 | 5933 | 3,966 | 1,953 | 1315

% | 9373 220,285 | 3966 | 100,907 | 1,978 | 1957 | 5933 | 3,966 | 1,953 | 1315 351,633 100%

Error Matrix

by Forest Cover Chang

Matrix
ond Prodicer's

Reference
a;c;" Ftof | CFtoNF | OFtoNF | SAtoNF
Ftof | 07799 | 00000 | 00000 | 0.0000
CFtoNF | 0.0000 | 00003 | 00000 | 0.000
OF toNF | 0.0011 0.0000 00011 0.0001
& snowr | ooou| oowo| oocor| oo
MtoNF | 00006 | 00000 | 00000 | 0.0000
NFtoNF | 0.0054 | 00000 | 00000 | 0.0000
NFtof | 0.0003 | 00000 | 00000 | 0.0000
Total 0.7885 | 00003 | 00013 | 0.0008
PA(%) 9 90 %0 81

Mo NF
0.0000
0.0000
0.0000
0.0000

0.0008

imotes incuding overall accuracy (04, %), and

NFtoNF | NFtoF
0.1574 | 0.0000
0.0000 | 0.0000
0.0011 | 0.0000
0.0021 | 0.0000
0.0007 | 0.0000
0.0462 | 0.0000
0.0001 | 0.0007
0.2077 | 0.0007

2 97

o
L P\
. %o . A o
s e l: 11
P s
e Ny 3
gt W% :
2o ave
AR

UA = >
Total

™ :
09373 | 83 R ".1 ) Adminisrative Boundary
00004 | 72 Tl g% B

3 -ﬁ:§ 4 Inventory Plots | Project
00035 | 33 oot .’ * CARBOVEG
00039 | 16 & Ao

o * DBT
00021 35 — —
0 20 40 80

00516 | &9
00011| &7 | he 364 plots included in the construction of the proposed FREL according to the performed forest inventorie
OA=83%

KK

364 Plots to construct FREL

Country

Papua New Guinea

Guinea-Bissau

Project

Second National REDD+ Forest Reference Level (2023)

Forest Reference Emission Level (2019)

Activity
Data

« Satellite imagery

(Hansen)

- Land use change: Landsat7 & 8
- supplementary: World-View, QuickBird, Ikonos,
SPOT, Sentinel 2A/2B, Global forest change data

Satellite imagery

- Land use change: Landsat7 & 8

- supplementary:

Method

* Visual interpretation & Sampling
(0.04 degree & 0.02 degree, total 25,279 points)
« Software & Tools: Collect Earth

Maximum Likelihood classification algorithm,

Visual interpretation &

Random stratified sampling (25m * 25m)
Software & Tools: ENVI, Collect Earth
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« Activity Data, Tier, and Approach of LULUCF of Samoa
« Limitations
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| Activity Data, Tier, and Approach of LULUCF of Samoa

1. Forest Resources Assessment (FRA)

*FRA could provide various information related with land cover including forest
resources.

*It contains land area in Samoa including forest, other wooded land, and other land.

1000 ha . Forast . Orther wooded land _

O
o o 0-0-0-0-0-0 Mangrove Forest

150

Closed Forest
Medium Dense Forest
Open Forest
20 Secondary Forest

0 0 0 0-0-0-0-0-0 Forest Plantation
’ Scrub

1000 1995 2000 2005 210 2015 2020

Coconut Plantation etc.
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| Activity Data, Tier, and Approach of LULUCF of Samoa

2. National Forest Inventory (NFI) Tier 1

*In 2014, Samoa developed the NFI data with Japan International Cooperation System
(JICS).

It contains the forest survey plots, allometric equation for carbon stock estimation etc.

Figure S Forest survey ploss in Upolu and Savaii Plot shape Size Target DBH

»  Horizontal profile radius 17.84 m
0.10 ha Large | » Horizontal profile area 0.10 ha DBH =18 cm
ey

o Oiﬁ-(i—n—‘- ~ Horizontal profile occupied area 0.06 ha
L - (0.1ha-0.04ha)
i »  Horizontal profile radius 11.28 m
Small | » Horizontal profile area 0.04 ha DBH =5 cm
»  Horizontal profile occupied area 0.04 ha
Table TAllometric equaticns for carben stock estimation

Catezory Sub-catezorv Equation Femarks
(1} Aboveground | (1-1) Aboveground AGE =0.050% =D = (dbh)” = H Chave eral (2005)
tree biomass | tree blomass (DBH
=5 cm) AGE: aboveground biomass
(kg dry matter / tres)
D:Bazsic Wood Density(specific
gravity)
{oven-drv. tonne  myoist :|:|13]I
dbh: Dhameter at Breast Height
(em)

TF. T L2 La s N

® Surssy plot

B Ciosed Forest

B Medium Deeps Farest

I Open Farest

L Flantation Forest
Secondary Forest

B N
I Mangrove
0 2 40 "

km
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| Activity Data, Tier, and Approach of LULUCF of Samoa

3. National Land Cover Map 2013 Approach 17

*There is a National Land Cover Map which represents spatial information on land
classes in Samoa including forests, mangroves, and plantations etc.

It is divided with the criteria having homogeneous characteristics on land surface.

NATIVE FOREST

National Land Cover Map 2013 |

$

Sebewiis

Built up Area

u
oooooooo
nnnnnnnnnnnnnn
Secondary Forest
aaaaaaaaa

kilometres

SamFRIS 2014
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| Limitations

1. Absence of Spatial data and low consistency

*In order to use a land cover map in REDD+, it must be able to reflect the past and
present situations about land in detail. It could be used for monitoring forest area
change.

In Samoa, spatial data for land cover map do not exist after 2013.

In addition, NFMS (National Forest Monitoring System) emphasizes consistency with
other statistics and data through TACCC (Transparency, Accuracy, Completeness,
Comparability, and Consistency).

It is necessary to figure out the consistency for data convergence at the spatial
level.
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| Limitations

2. Absence of Technical skills and National systems

It should be possible to compare land cover by year. For this, technology to produce
land cover map using satellite images or aerial photographs is required.

*Therefore, it is important to secure land use classification technology through
satellite image analysis.

A monitoring system using remote sensing techniques suitable for national
circumstances is needed.

So, Datafication of information for system construction is a crucial process.




04. Methods to improve
LULUCF In Samoa

« Available Data: National Data, Global Open Source Data,
and Satellite Imagery

» Available Methods: GIS tool and Al

» Possible Tier & Approach

« Limitations
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| Available Data: National Data, Global Open Source Data, and Satellite Imagery

1. Available Data
*ESA World cover map 2020 and 2021
Landsat 8 satellite imagery (from Google earth engine)
Land Cover Map 2013

Go:g!e Earth Engine Search places and datasets.. “
o oo st Prop oo TN I8 L 3] o ] e
- Examples 37 // Set up the "design matrix" to input to the regress Use print(...) to write to this
- Image 38+ function createLineartodelinguts (ing) { - console.
& From Name 3 vi tanp = ee.Date stem i H
ESA WorldCover 10 m 2020 Qesa  Where Operatr @ o bt e et i
s Normalized Difference Q oty - — NV e
I Expression 43
D et bt oddBange(tdert Ly(2e¥ath.P1}.540()) o A
Hil .acdBands( tdelta.ny y(204ath.P1}.54n /}
R 4 sddbends(tdelta.sy 2eath.P). cos ()] e \ i
andcover Cleanup P +acdBangs( 1ng. setec DY) 71 %
I Reduce Region 48 toDoublel); *
s Bitwise And 49 return ing_fitting;
s Canny Edge Detector i i o w  om
e
:g“““”"’”"’ﬂ‘"b"w“— 7 77 Estanate NONL eccording to the f1tted aodel; o w2
bl 53- function predictNDVI(ing) {

I Connected Pixel Count 54 var tstano = ee.Date(
s Download Exemple 55 var tdelta = tstamp.c
s From Name Landsat8 % // predicted NOVI = c8
I HSV Pan Sharpening L R e
s Houah Transform

O 9 v 0 Ceometry imports KT Layers Map  Satel

+

¥
N g7 o

o : P
L& X i g N
o Cajemn
] » Xt
P s
3N
" o)
-y R % o R !; by
i 2 NI Lo
& > > : v X
A 3 by 5 ¥ Z 74{
(8 ¢ e 7 Rl A T SR ¢
i s L8 Mep Ea1a %2017 Google 2km i _| Terma of Use | Report a mag ecrce |
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| Available Data: National Data, Global Open Source Data, and Satellite Imagery

2. Labeling data preprocessing
*Collecting the existing worldwide land cover data from the ESA
*Rasterizing the former land cover map of SAMOA
*Building an accurate labeling data by combining the aforementioned data

*The land cover map which includes a total of 12 classes

ESA
SamFris_2014 ESA_2021 Esa_samfris
World Cover Map Extracting the same Medium Forest Tree cover Medium Forest
(2020 202’] ) Barren land Shrubland Open Forest
! |and cover Classes Open Forest Grassland Secondary Forest
Built up Area Built-up Forest Plantation
Forest Plantation Bare/Sparse vegetation Coconut Plantation

Grassland
Coconut Plantation
Mixed Crop
Secondary Forest
Closed Forest

Built up Area
Scrub / Grassland
Permanent water bodies|
Herbaceous wetland
Mangroves
Barren land

@~ |o| B |w =

Mangroves

Scrub Permanent water bodies Mixed Cro
Land Cover Map :
(Labeling data)

<Research flow to build labeling data>

o2 a|ee|w|o|lo|s|w|n| =

SamFRIS Map
(2014)
(Format : JPEG)

Infrastructure
Lakes
Mangroves
Rivers
Swamp

Rasterizing to
GeoTiff using GCP

alalrlem|2|Sle|e|~v|o|v|s|w|r]=

RIS
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KK

Available Data: National Data, Global Open Source Data, and Satellite Imagery

Legend

I Tree Cover
Shrubland
Grassland

B Buili-up
Bare / Sparse
vegetation

Permanent
Water Bodies

Herbaceous
wetland

I Mangroves

» Insufficient land cover classes
« Limitation of world cover data

SamFRIS 2014

Legend

M Barren land
Built up Area

B Closed Forest

B Medium Forest
Open Forest
Forest Plantation
Secondary Forest
Grassland

B Infrastructure

W Lakes

Mangroves

Mixed Crops

Coconut Plantation

Rivers

Scrub

Swamp

m

e Inaccurate location information
»  Limitation of land cover description

v

Legend

I Medium Forest
Open Forest
Secondary Forest

I Forest Plantation
Coconut Plantation
Mixed Crop
Built up Area
Scrub/Grassland

Permanent Water
L Bodies

I Herbaceous Wetland
Mangroves

I Barren Land

SamFris_2014 ESA_2021 Esa_samfris
1 Medium Forest 1 Tree cover 1 Medium Forest
2 Barren land 2 Shrubland 2 Open Forest
3 Open Forest 3 Grassland 3 Secondary Forest
4 Built up Area 4 Built-up 4 Forest Plantation
5 Forest Plantation 5 Bare/Sparse vegetation 5 Coconut Plantation
6 Scrub 6 Permanent water bodies 6 Mixed Crop
7 Grassland 7 Herbaceous wetland 7 Built up Area
8 Coconut Plantation 8 Mangroves 8 Scrub / Grassland
9 Mixed Crop 9 Permanent water bodies|
10 Secondary Forest 10 Herbaceous wetland
11 Closed Forest 11 Mangroves
12 Infrastructure 12 Barren land
13 Lakes
14 Mangroves
15 Rivers
16 Swamp
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| Available Methods: GIS tool and Al

3. Classification — QGIS

*QGIS provides plugin, Semi-Automatic Classification Plugin, for supervised classification
of remote sensing images.

*The plugin could be used for analyzing remote sensing images by directly drawing
region of interest (ROI).

Semi-Automatic Classification Plugin

The Semi-Automatic Classification Plugin (SCP) allows for the
supervised dassification of remote sensing images, providing tools for
the download, the preprocessing and postprocessing of images.

Developed by Luca Congedo, the Semi-Automatic Classification Plugin {SCP) allows for the
supervised classification of remote sensing images, providing tools for the download, the
preprocessing and postprocessing of images. Search and download is available for ASTER,
GOES, Landsat, MODIS, Sentinel-1, Sentinel-2, and Sentinel-3 images. Several algorithms are
available for the land cover classification. This plugin requires the installation of GDAL, OGR,
Numpy, SciPy, and Matplotlib. Some tools require also the installation of SNAP (ESA Sentinel
Application Platform). For more information please visit https://fromgistors.blogspot.com .

TIITIITT T 496 rating vote(s), 1476049 downloads

Category Raster

Tags raster, classification, land cover, remote sensing, analysis, aster,
goes, landsat, sentinel, supervised classification, spectral
signature, mask, clip, accuracy, landscape, copernicus, random
forest, snap, processing




04. Methods to improve LULUCF in Samoa

| Available Methods: GIS tool and Al

3. Classification — QGIS

KK

*There are limitations to classify land covers in Samoa where it has complex land cover

and forest type.

*Therefore, state-of-the-art techniques are needed such as Al and Machine Learning etc.

Legend

- Medium Forest
[ Open Forest
Secondary Forest
B rorest Plantation
Coconut Plantation
Mixed Crop
Built up Area
I scrub/Grassland

Permanent Water
B Bodies

B Herbaceous Wetland
Mangroves

B Barren Land

0 125 25

B 1 - Garren land
2 - Built up Arsa
M : - Medium Forest
. 4 - Open Forest
B s - Forest Plantation
& - Secondary Forest
B 7 - Grassland/scrub
. 8 - Water
. 9 - Swamp
10 - Coconut Plantation
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| Available Methods: GIS tool and Al

4. Classification — ML

Landsat 8 has 6 spectral bands and 2 types of filter on each band are applied for this
study

A total of 18 spectral bands and DEM were used as a feature data

<acs»

Landsat 8
(2013)

Digital
Elevation Model
(DEM)

Random Point
Sampling
(n = 1,637,324)

A

Land Cover Map
(Labeling data) /

DEM Low-pass Filter High-pass Filter
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| Available Methods: GIS tool and Al

4. Classification — ML
*The whole analysis is processed in QGIS and Python

*Python provides various ML algorithms and Random Forest classifier is applied in this
study

<QGIS>  <Python> Landsat 8
(2018, 2023)

/

Landsat 8
(2013)

A 4

Random Point Data Training Classification
Sampling Preprocessing Algirothms >
(n = 1,637,324) (in Python) (Random Forest)

Digital
Elevation Model Training/Testing Split

Time-series
Land Cover Map

\ 4

\ 4

A

(DEM)
Model Selection
Hyper-Parameter
Tuning
Land Cover Map Performance
(Labeiing data)
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| Available Methods: GIS tool and Al

4. Classification — ML
*Random Forest algorithms show about 0.65 values on all performance indicator

*This results are triggered by imbalance classes ratio of labeling data

Accuracy AUC Recall Precision F1 Kappa

Mean 0.6658 0.9277 0.6658 0.6649 0.6634 0.6126

Std 0.0013 0.0003 0.0013 0.0014 0.0014 0.0015

Feature Importance Plot RandomForestClassifier Confusion Matrix

dom o W)67400 4262 10 519 903 365 138 1402 1
2 | . 1 141 7 316 317 16 54 40 10
2 3492 99 497 5597 2380 2387 5509 52 3
bandd | ¢ 3 1 35 89 [19235 50 322 4600 1149 657 108 2 54

band5_| * 4 1455 2 1136 24 [11676 312 987 162 1704 5
$ band3_| ° % 5 2337 140 7059 371 342 [JEYE 4067 5877 2801 54 2 8
Eband?, . E 6 710 15 3541 3604 487 3340 7266 11789 35 32
o2 o 7 449 23 4758 2708 176 7602 13332[24401 5337 229 1 89
8 1507 34 6948 1146 699 3240 14472 4786 19
bande_| ¢ 9 62 22 208 23 24 19 45
band5 ¢ 10 71 29 6 5 17 4
band4 ® 11 3 2 94 5 10 46 68 541
0.00 0.02 0.04 0.06 0.08 010 0.12 0.14 = - N @ = o © ™~ o @ e i

Variable Importance Predicted Class
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| Available Methods: GIS tool and Al

4. Classification — ML
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Legend

B Medium Forest
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B sarren Land

Legend
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[0 open Forest
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Coconut Plantation
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<Labeling data>

<Land Cover Map 2013>
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| Available Methods: GIS tool and Al

4. Classification — ML
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Mangroves
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<Land Cover Map 2018>

<Land Cover Map 2023>
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| Available Methods: GIS tool and Al

4. Classification — ML

2013 Legend

B VMedium Forest
{7 Open Forest
Secondary Forest
I Forest Plantation
Coconut Plantation
Mixed Crop
Built up Area
""" Scrub/Grassland

Permanent Water
= Bodies

B Herbaceous Wetland

Mangroves
I Barren Land

0 125 25 50km
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| Available Methods: GIS tool and Al

4. Classification — ML

<Land Cover Change Matrix Table>

KK

2013 2018 2023
Land Cover Classes Area(ha) Ratio ([Var vs last 5 yrs| Area(ha) Ratio |Var vs last 5 yrs| Area(ha) Ratio |Var vs last 5 yrs
1 Medium Forest 68248.8 0.23 - 69135.84 0.24 ) 58024.71 0.20 l
2 Open Forest 52897.14 0.18 - 48745.8 0.17 ! 56837.43 0.19 T
3 Secondary Forest 40964.67 0.14 - 51804.09 0.18 1 52975.26 0.18 T
4 Forest Plantation 6322.32 0.02 - 5375.43 0.02 ! 7981.65 0.03 1
5 Coconut Plantation 48503.07 0.17 - 52835.85 0.18 1 54478.89 0.19 1
6 Mixed Crop 23316.66 0.08 - 15081.57 0.05 ! 13510.17 0.05 l
7 Built up Area 11825.64 0.04 - 13818.06 0.05 ? 13481.64 0.05 !
8 Scrub / Grassland 35829.81 0.12 - 31729.59 0.11 ! 30904.56 0.11 l
9 Permanent water bodies 846.54 0.00 - 922.23 0.00 1 953.46 0.00 1
10 Herbaceous wetland 28.17 0.00 - 2.88 0.00 ! 1.53 0.00 }
1 Mangroves 315.81 0.00 - 255.87 0.00 l 331.11 0.00 1
12 Barren land 3326.31 0.01 - 2717.73 0.01 ! 2985.3 0.01 1
Total 292424.9 1 2924249 1 292465.7 1




05. Suggestion
for LULUCF of Samoa
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| Suggestion 1: National DB and management system for LULUCF

Methodologies for Monitoring LUC

1. Sampling

@ it :

Point Sampling

—————————————————— ;}‘Terra
r‘.. y , " - “" R 1

«Sampling is a method based on statistical sampling
to estimate greenhouse gas emissions and
sequestration in the LULUCF sector.

3%

High-Resolution | = = RS Classification
. . . Image Interpretation ok Saiics Image Segmentation
*It involves collecting and analyzing data only from  ==——=—=-----4; e
Selected areas, rather than |nC|Ud|ng a” reglons or 2. Stratiffcatlon for Carbon A.ssessment fe ) o 3: Extraq:ng problems on classification
. . : 4. Selection of plots for National Forest : =|| & analyzing cause of the errors
land-use categories. This helps reduce the time and Inventory (NFI TS| 5. Accuracy assessmentand adjust area
cost involved in creating the inventory. Point Samping Wall to-Wall Mapping
Spatial Sampling Plots Segmented polygons
_ _ Coverage
2' Wa" to Wa" gfcaulation Statistical Geographical
*An approach to construct an inventory that Soundary No e
o o o ) Ample Limited
includes all regions or land use categories. Anasis - °| -
Analysis i i

*It involves analyzing all land within the target
area to accu rately estlmate greenhouse gas Collect Earth Point Sam?gggrigfjp\aléIIFX;JfWall Mapping Method
emissions and sequestration.
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| Suggestion 1: National DB and management system for LULUCF

National Database for Monitoring LUC

*The IPCC refers to three general tiers for
estimating emissions/removals of GHGs based
on data availability and classification criteria

* Appropriate data collection and analysis are
essential for methods to estimate greenhouse
gas emissions and sequestration effectively

v" Wall-to-Wall method requires detailed and
comprehensive data to analyze all land within
the target area

v Sampling method focuses on selected sample
areas, making specific data for those samples
crucial

* Therefore, it is important to collect and produce
suitable data for the analysis, and they need to
be managed under the National Database
system.

KK

Year of data

Sector Data Description taken Source
) . Mational Geographic
Aerial Photography Aernal photography for 2000s 2001-2003 Information Institute
Orthonhoto Orthophoto for 2010s 2000-2003 Mational Geographic
Sampling P and additional data for 2000s 2010-2013 Information Institute
Matrix g
Mational Forest Inventory NFI location information Kort?.a Fcre:‘jt
& Promotion Institute
Sample Point Sample Point for visual i %
Land Cover 20008 1999-2000 Ministry of
Wall-to-Wall Environment
Matrix Ministry of
Land Cover Cover map for 2010s 2011 "7'5 y o
Environment
Matrix . Accuracy for estimated matrix by Sampling, MNational Geographic
2
Accuracy Cadastral Statistics Wall-to-Wall method 2000, 2011 Information Institute
_ NFI data attribute 2006-2010 Korea Forest
Mational Forest Inventory (volume, forest species, etc) ) .
2006-2010, 2011-2015) 2011-2015 Promotion Institute
Forest €0 ( i -
storage Forest Type Map 5" Forest type map Korea Forest Service
estimation National Institute of

Carbon Emission Factors

Carbon Emission Factors by species in
Korea

Forest Science

Forest Statistics

Accuracy for CO: storage estimation

2000, 2011, 2016 Korea Forest Service

The example of available Data for LULUCF matrix and Forest CO2 storage estimation analysis

(Source: Park et al. 2018)
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| Suggestion 2: International Cooperation: REDD+

Implementation of REDD+ in Samoa

« REDD+ is a voluntary climate change mitigation approach aims to provide incentives to developing countries to reduce emissions

from deforestation and forest degradation, conserve forest carbon stocks, sustainably manage forests and enhance forest carbon
stocks

* To support the implementation of REDD+ and capacity building for practitioners in Samoa, we will provide a manual that
offers instructions for land use classification and forest carbon estimation

+. Development of natianal strategy or action plan,

DEFORESTATION IS A CRITICAL
PROBLEM AFFECTING

PEOPLE, THE ENVIRONMENT
AND THE CLIMATE

To turn the tide on deforestation, around 60

National REDD+ strategy or
action plan addresses,
among other elements,
drivers of deforestation and
forest degradation

Independent forest experts
undertake two separate
verification processes and draft
detailed reports on the:

1. Technical assessment of the
forest reference level as a
baseline for REDD+ activities

2. Technical analysis of the
implementation is

HOW DOES

submitted REDD+ results
phased allowing N:‘;I::.M ASSESSED
By e 7 7 different starting FOREST
developing countries are implementing points for countries R E D D + STRATEGY OR REFERENCE
REDD+ activities under the UNFCCC land slepwis‘e ACTION PLAN LEVEL
mpravements

IF ALL REQUIREMENTS ARE
over time

aIIE EPAOSRL_II_II!'EI'(\;A i%'ll;, : 70 SEEK AND RECENE

i 3 RESULTS-BASED PAYMENTS

VERIFIED ) e e

ResuLTs ALL VERIFIED

VER|F|7CAT|0N REDD+ RESULTS
WORK?

ARE AVAILABLE ON
THE LIMA REDD+
INFORMATION HUB

REDD+
provides a
holistic
framework for
climate action
in the forest

sector

NATIONAL
FOREST
MONITORING
SYSTEM

EDD+

SAFEGUARDS

REDD+ activities
address nat only
deforestation
but also relevant
social, policy and
nnnnnnnnnnnn
aspects

National forest monitoring system
provides data and information that are
transparent, consistent over time and
appropriate for measurement,
reporting and verification, building on
existing systems and allowing for
improvement over time (subnational
monitoring and reporting is possible as
A an interim measure, but requires
@ } United Nations reporting on how displacement of

Party provides summary of
information on how the

seven REDD+ safeguards are
being addressed and respected
throughout REDD+ activities

% e i i C \13 United Nations.
5. Enhancement of forest carbon stocks ) CimateChange emissions is being addressed) YN/ ¥ Cimate Change
S
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