Appendix 6: Fixed-wing Drone Operation Training Material
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Appendix 7: Satellite Image Processing and Interpretation Training Material
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ifna
+ 1GGOMAClick: This

O % no-reply Sepal Abcount - An account on Sepal has bean created fo

Hello snrmtraining,

slndex biml

al-usars

SEPAL flocumentation: hilps:/
Google Group: hiins./arouRs. gongle comyg/se;

UENIUIRIE A3in&/Ener Password
« 10GGMAJ/Click: Set password

miaMuRIuma IZﬂ WinNU/Downloading Satellite Images

15GBENAY/Click: $0/h
+  QOMAJ/Click: Request additional resources
16UsnmmiTedial/Fil request and Apply

$ 0/h | & snrmtraining [

Gruigims sepal.io
. QUm‘j/C\ick on : Launch

10 AN/ Fill information
- joiesiTassThen select: Login

SEPAL

snimuser 1

Sign up +) Login

M MWHFUMAFWIANY/Downloading Satellite Images (U§ )

- winnvIRURGHIM NS uES/Accessible Sateliite Data?
- isian/Landsat
fhisa/Planet

- Twsnnnsentinel-2

uans (FAO, 2018)

MIAWHRFUMAEWIANY/Downloading Satellite Images (U§ )

GOMAJ/Click: Add receipt
. ZUXLE fuiffu/Select: Landsat or Sentinel-2

WA CREATE RECIPE

ic using Plane




M MWHFUMAFWIANY/Downloading Satellite Images (U§ )

kst /SEPAL

Algh TR 2/Rename

wdhimigum a/Process
nighndgSusFie

alghamwadgSw/Download

nighAnnadaindgsuyaol

an
iguAnnamuUTige/DATE

. AlghAnNA3sSw/SOURCE
fIRiNImiTasks

MR WHFUMAEWIANY/Downloading Satellite Images (U§ )

AREA OF INTEREST v

- goId/Click on : AOI
. uﬁ fUiT U/ Select: Select Country/Province (1)
- i aifau/Select: Cambodia

- i esifassThen select: 129

UNTRY/PROVINCE

COUNTRY

Siem Reap

Stunq Treng

- wadschn{fAdaI/If you want to set buffer
+  GOMAJ/Click on: Next
«  §GMAJ/Click on: More

. EUXLE tiitu/Then select: M uTigs/Date
«  GGMAJ/Click on: Next

- ifaiandgStwiSelect Source: LY/L8 4 S2 U L9
- AnNAMATWANA/Set Cloud Cover %

MR WHFUMAEWIANY/Downloading Satellite Images (U§ )

YN MWn/Downloading Datas
- goidcick on: |
- ifaifasius/Select bands
- ANNAR[SHGNAY/Set Resolution [i——

- gos/Click on: More
- iffaiue/select: 100——
. U‘Uﬂfi/(:hck on: Retrieve—

& s

30 meters

100 multiples

P36

- goudicick on: [
- aniAassSwi MmN AiTick mean finished L,
- gosl/Click on:

- iRaiTdgSwiselect data
- gosddgsw /Click on data ———————————————
+ GENMWA/Click download

Download selected item

MR WHFUMAEWIANY/Downloading Satellite Images (U§ )

- mingwadgSwitwidimadaingshiy
Downloading data using own shapefile
. Qmi‘ﬂ‘mé/go to earthengine.google.com

. G‘Uﬂﬁ/C\ick on : Platform
. EDXLE i\it?f_d/ Then select: Code Editor .

A planetary-scale platform for Earth

S ta & analysis

Meet Earth Engine
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MO MWHFUMAFWIANY/Downloading Satellite Images (U§ )

‘ILE cwifeuann §/select Account
- o asTasy Then Click on It

Jridini 1

Choose an account

10 continue 1o Earth Engine

MIAWHFUMAEWIANY/Downloading Satellite Images (U§)

iiffeuiTeu/Select: Assets

- QUMAYClick on: New T )

‘ILE tuTitu/Select: Create legacy home
. 0in M :/Type Name

M MWHFUMAFWIANY/Downloading Satellite Images (U§ )

Scripts  Docs [T

) ADDAPROJEC
GGMAJ/Click on: New P 0D A PROJECT

i ifu/Select: Shape files
GGMmAj/Click on: Select

i wifad §tw/Select Data (§StWh/except: .sbx)
1GGG/Click: Open
16GO/Click: U

Image Upload

GeoTIFF (.if, 1iff) or TFRecord (tfrecord + json)

Table Upload

Shape files (.shp, shx, dbf, prj, or zip)

CsVile (.csv)

Upload a new shapefile asset

goii§gSwiclick data
« GOIG/Click on: [0 2 i i A
! U 1 JURRR-3 1s yet. Click "Add A Project” to
Agjuigim St asTm/Back to SEPAL
= usens/SNRMGEE
* DOE_ST_PA
s thosTer
i Thala_PBarivat_Distr
Pheecyeies »
e [ ——

M MWHFUMAFWIANY/Downloading Satellite Images (U§ )

GOMAJ/Click: Add receipt
. lUiLa fuiffu/Select: Landsat or Sentinel-2

WA CREATE RECIPE

MIAWHRFUMAEWIANY/Downloading Satellite Images (U§ )

Gotl/Click on : AOL
- iRt/ Select: Select From EE Table (2
Ginmmhmniy/File asset
- ifasiie Select: Included Al

Asset details

K% EETABLE v
Tatte: Tt Bt s

NRMGEE/Thala_Barivat_Distif
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M MWHFUMAFWIANY/Downloading Satellite Images (U§ )

weisohnifindain/ you want buffer
+  GOMAJ/Click on: Next

GGmAj/Click on: More
. 501@ tUiitu/Then select: muuTige/Date

GGMAJ/Click on: Next

ILE f\ﬁ?fﬂLUﬁﬂ § §§LU/SeIect Source: L9/L8 Y S2 U L9
+ ANNAMATWNNRA/Set Cloud Cover %

MR WHFUMAEWIANY/Downloading Satellite Images (U§ )

YN MUWA/Downloading Datas
+ goib/Click on:
feuifutus/Select bands
- ANNAR[SHGNAY/Set Resolution
Gi/Click on: More
i(f ety a/select: 100

U‘Gﬂfi/(:hck on: Retrieve—

=
2

100 multiples

P36

M MWHFUMAFWIANY/Downloading Satellite Images (U§ )

goitdiCiick on: [

- RS Sw MmN AiTick mean finished L,
Go/Click on:

- ifaiTdgSwiselect data

goili§gSw /Click on data

GOSN (MW/Click download

Download selected item

MR WHFUMAEWIANY/Downloading Satellite Images (U§ )

< HSig/Practice 3
- pwasmnhwinuisiuat gpuiii/download satellite data of Thalaborivat District:
« jusins §4sus§nnuz/landsats &Sentinel-2
« muuTigs/Dates
o {3809 feunn By igimo ieds gIWoWWL/OLIan-31Mar2022

o §higdoo fewan B igémo i2§s gluowm/oiian-31Mar2023
= {us/Bands: Blue Green Red & Nir

maiimasdgSwihwinnughmidapiuipuguil
Land Cover Change Analysis using Satellite Data

miimasdgSwhwinnughmician fulpurgril
Land Cover Change Analysis using Satellite Data (US§ )

QG‘IFEI/CHck on: Map >> Add Data
. XLE wite§ §§w£"h WinNy/ Select satellite data
GG/Click: OK 3 W
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maiimasdgSwhwinnugimidag fulurgouil

Land Cover Change Analysis using Satellite Data (US§ )

(B Map

b (] sentinel2_Jan01_Mar31_2023.f

GORAMEN{A/Click untick
- GOHb/Click on: Map >> Add Data ) tondsts_Jono1_Mar31_2023.c8
goguiginhiusias§anno/Click inside band e
. qmn‘iiusl.:]/cnck on Band? (red)

«  G0/Click: OK
. ‘if’foUiS:ﬂfIgﬁHumW #/Do it the same for another year

. qUi[ﬁ/C\lck on: View>> Geoprocessing>>Toolboxes

=
®
®

$eyhifi/Find: Spatial Analyst tools e = A e

. isigﬂﬁmsﬂnsme there is: Multivariate
ffgﬁlﬁ/Find: Principle Component: e
- gosbh/Click on it

4 & Multivarste

L || sentinel2 Jan01_Mar31_2022.tif

mndmnadgSwh wmuqhmm‘:ﬁpﬁuﬁyummﬁl

Land Cover Change Analysis using Satellite Data (US§ )

Geoprocessing VX

® Principal Components @

+ G gSuyselect data—‘
. ﬁnﬂﬁ@'ﬁiﬁrﬁ\p‘«jﬁ/Select storing location, Input raster band:

sentinel2_Jan01_Mar31_2023.tif_red v
« GORUN — "

sentinel2_Jan01_Mar31_2022.tif_red
+ GORAON{AMIIUIGEA/Untick on resylt

5 :
—.< [PCA_Outputsif I}
Number of Principal components. 2|

Qutput data il

4.{ [122021-2022\05NRM _Traiing\Sepal_aining\PCA\PCA Output.TXT | ‘

1 [l Map
rhj PCA_Output.tif |

M Red: Band_1
M Green:Band 2
M Biue Band 2

maiimasdgSwhwinnugimidag fulurguil
Land Cover Change Analysis using Satellite Data (US§ )

Name

QG‘IFEI/CHck on: Map >> Add Data Band_1
. qnqmmghmgﬁmlcncW
i(ffeuifeu/Select: Band 2
GO/Click:

miimasdgSwhwinnugimisian fulipurgnil
Land Cover Change Analysis using Satellite Data (US§ )

1 ﬁjm‘imgﬁ fU/Right click on data
. iLa tuiTas/Select: Symbology
it iTeunalv/select color

maiimasdgSwhwinnugimidag futurgouil
Land Cover Change Analysis using Satellite Data (US§ )

1w ﬁg‘nrﬁmgﬁ (UG WA/Right click on data select: copy
B ﬁ‘ﬁﬂﬁ Map JGWA/Right click on Map select: past
s$1afiilih/Right click on it
- ifasifeu/Select: Symbology ; o il

i uifau/Select: Classify —smp—mmmmr—mmys coxygy | LOB/GRR
5 %

.« AONADIA/Set classes

miimasdgSwhwinnughmician fulpurgril
Land Cover Change Analysis using Satellite Data (US§ )

——»| | sentinel2_Jan01_Mar31_2023.if_red “
[ sentinel2_Jan01_Mar31_2022.f_red ‘

< mii§anSuugRn/Result Analysiss

+ GOMAJ/Click: Insert >> New Map (OH#/2times)
goidiciick: fusias §nnny/sentinel-2 band——
1691¢nN1¢1 Mapl/ Drag it to Map1
goi/click: fusins§anny/sentinel-2 ban
« 169MN1¢1 Map2/ Drag it to Map2
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maiimasdgSwhwinnugimidag fulurgouil

Land Cover Change Analysis using Satellite Data (US§ )

GOENAJ/Click: View

Y| i
= &

Link | Link ST Center
Views | Cursors ¥

- gosb/Click: Link Views
‘ILE tuifeu/Select: Center and Scale

. U‘UH‘GICHCK: Link Cursors

T8 Conter e scake
-\
B [F
\_L_k" !
k| Link
Views~ [Cursors

Link

miimasdgSwhwinnugimician fulpurgnil
Land Cover Change Analysis using Satellite Data (US§ )

] Mt ¥

mumifapdumoasuipmdnahpune Saehiznddehdmipyug b wiipeidsivsiyp/
PCA indicates red and orange colors represent the changes of forest to hon-forest.

maiimasdgSwhwinnugimidag fulurguil
Land Cover Change Analysis using Satellite Data (US§ )

qmﬂj/C\ick on: View>> Geoprocessing>>Toolboxes
. fﬁ_jhiﬁ/Flnd: Spatial Analyst tools

isinkh e 8/Inside there is: Reclass
. fﬁ}ﬁviﬁ/Find:Reclassn\/

Gosdh/Click on it

SR TR R n/Select data
. qUi[ﬁ/C\lck on: Classify

finnathi/set classes

«  G0/Click: OK

& Redassity +

Paramaters Emvrcemerts

L

Classify o x
Field Value

Method Manual Interval -

Classes

Classes | Histogram
More -

Upper value
< 3424019606
< 750

miimasdgSwhwinnugimisian fulipurgnil
Land Cover Change Analysis using Satellite Data (US§ )

GInEnIIe/Fill number

. ﬁnﬂﬁ@'ﬁihrﬁ\p&ﬁ/Select storing location.
fUTTUITALN :/Rename

+  GOMAJ/Click: Save
GGMAJ/Click: Run

- jo¢/Close: Map1 & Map2

start B New
0 3801471

3801472 6675 2
NODATA NODATA NODAT/

Classify Unique H

Qutput raster

Reclass_PCA 22 23.if l

(] Change missing values to NoData

—
B Run -

maiimasdgSwhwinnugimidag futurgouil

Land Cover Change Analysis using Satellite Data (US )

« milkin§MhuigUgU/dentity changed areat

. qm[ﬁ/CHck on: View>> Geoprocessing>>Toolboxes
fﬁ;hl’ﬁ/Find: Conversion Tools

+ 1sIghhens/nside there is: From Raster
fﬁ;hlﬁ/Flnd: Raster to Polygon
GoifiN/Click on it

. Ur@ségs“w/lnput data
finnaé fﬁh!ﬁj\ §fi/Select storing location

Geoprocessing v E X
® Raster to Polygon @
Parameters Environments @
Input raster

Reclass_PCA_22_23.tif -

Field

Output polygon features
RasterT Raclass] ?

[ simplify polygons
[ Create multipart feature

«  fUIEITIAN 2 /Rename

GOAJ/Click: Save
- GORAMEN(A/Untick
GOENAJ/Click: Run

Maximum vertices |
per polygon feature

—~E=

miimasdgSwhwinnughmician fulpurgril
Land Cover Change Analysis using Satellite Data (US )

< miiagiindauiEUY/dentity changed area:

+ GoIl/Click on: Map>> Add Data>> tuhin§gSwituohainn (site data)

Gosdh/Click on it
+ GO/Click: OK

Gosdh/Click on it I z
i auifeuneif/Select Color =

[ -

«  GO/Click: Apply

afinmdmai iy

/Find changed area
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maiimasdgSwhwinnugimidag fulurgouil

Land Cover Change Analysis using Satellite Data (US )

« milkin§ M huigUgU/dentity changed areat
GOI/Click on: Maps>> Select
goilsSwituoh AN (click changed data
q0ﬁjifﬁ§ §§UJ?LULIgm/Right click on changed data

. XLE tuiftu/Select: Datas> Export Feature
(output) GG/Click: Browse

- fginaighipgn famAn:h
/ choose folder and rename
GU/Click: OK ( fiRi/Twice)

mivs dgSuehits§/Map Export

@ G0 "Map Frame” S4i{i oifey
= the current map image.

P 1
o i

e O RIS {RENT(AR

e [t

i gl
- = i
‘:l: T

mivs dgSuehitsd/Map Export (US)

o T T e @ Wiahibienopl
o o ol e Sus(f ey “Properties”

i | ‘
© HininagighwpenoEi
= T e

mivs dgSuehitsd/Map Export (US)

@ 1814 “Share”
GG “EXport map”

(@ U6 “Flattened
PDF Map”.

@ GG © “Export -
georeference information” =
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iseddsosipuigrnisniin
giwobk ok iEas s s Sy

NmEmN

[ dwosnpnmenuthi

[ viwomnyulin

umnRhwinny

I Red: blue

I Green: green

N Ble: ed

(PRNOLAARE 200m

Sunumi: WGS 1984 Zone 48N

muuligeRsininsds 15.01-2024

{wAndgstse Sentinel2 (01Jan
OlJan31Mar2023 )

s auppntmimstad 6Is tagim:
madjathaisidhaumgtmdigia

migeASHRASI#hny Ground Truth

< Anndmuinniismig:iglFhn/set objective s
- pamiaissdiimandiis
- i agsidoauiaaiugy
. adatdsfgunuumnmiwinny Saumags

mixgias mikihimium A S/Practice Drone Image Processing

MIHSIY Smatiehy MIJUMA{}S/Practice Drone Image Processing(U§ )

o

“rfedirRimdgsusismn

& ®
6B TR HESE s &5

&
g

(Pix4Dmapper) ”

LUﬁ?Siﬁgﬁﬁ&ﬁﬂé‘f]/w you want to calculate area

< miiaginduiviPug/Calculate changed area (U§)$

. U‘Uﬂﬁ/C\ick on: Views> Geoprocessing>>Toolboxes Geoprocessing it
T6JRIA/Find: Project and Transformations 5 e i

Parameters Environments

« islahhwys/inside there is: Raster
feglain/Find: Project 1

- gosbh/Click on it

. Ur‘p SI9=§§LU/Input data : D
fAnnagaikinn g A/Select storing location —————— ey

Gulput Coordinate System

«  fUIEITIAN 2 /Rename
Grographic Transfommation
GUMAJ/Click: Save i Tk e
- gosb/click: @ | Breserve Shage

g igim$/Go to: Project Coordinate System>>UTM>>WGS1984

Northern Hemisphere>> 0 was 1982 LTk 7one 488

GOHU/Click on it I
+ QO/Click: Ok §RGBMA/Click: Run

LUfﬁS‘iﬁﬁﬁﬁ& B g you want to calculate area

« mitghin$UIUTBUEU/Calculate changed area (US)3
- ﬁ‘ﬁﬂﬁmgﬁ UG WA/Right click on data select: Attribute Table

GomaAj/Click: Add
GInginu/Fill name——
iLE ﬁjﬁ'ﬁJ/SeIect: Numeric
«  GOMAJ/Click: Save
GOAEN/Click Changes

Ids: Reclass Ras..Ive_Last? (Map) 3

heitd | -
- Shape Shape| r

Pl b e arld o sl

LUﬁ?Siﬁgﬁﬁ&ﬁﬂé‘f]/w you want to calculate area 1) T Sortdocending

ro——— B e
< MIYRIAGUIUTBUY/Calculate changed area (U§ )3 T GustomSart P
- 1lafid/Right click: Area (3 s

o o TP FresUeteereFid
i{H asTeY/Select: Calculate Geometry w
- i asifeu/Select: Area
iiff uifeu/select: Hectares ——————————————

- GO/Click: OK

L Seacistce
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MIHSIR Smittehy MIJUMA{}S/Practice Drone Image Processing(U§ )

MIHSIY Smatishy MIJUMA{}S/Practice Drone Image Processing(U§ )

LUf{?S‘iﬁ ; you want to calculate area

LUﬁ?Siﬁi;l i $Uiif you want to calculate area

« miiaghinduivipulg/Calculate changed area (US)*

BE@o-c- smat? [ 2 etsmin @ @ - o

o ew oo mithinUviBUEU/Calculate changedaarea (U§)3 n® 8 T - o
Pt et e ek I ey Sen T
e [T P cumeg e @ cazgecenny Bows | yiy | ians © rvoms

S+

P g

o

2. 181afiil Folder GG Add Folder Connection 81 auifunighitugndgSy ==

LUﬁ?Siﬁi;l fif you want to calculate area

o o oot mitghiRdNUIBUE/Calculate changed.area (U§ )3 mn @ 8 T - o
o e et woe Ver G ey W T
PR T p—— Bowe oy | imas ) s
") B Cotsog Vew T bymen Window ¥ Avion L tmpart 0 Camee

Luﬁsiﬁgﬁﬁﬁaﬂéms’lf you want to calculate area

< miiaghinduiviPug/Calculate changed area (U§)$

“ao Mesmin & & - o
PORE MU0 et s Vew Bt mepey  Stere Thelawr
7] P omesm caspmconny D © g
ey 1 Catiog Vi )ty windo 5 st Limpant | vnn - 0 Camee
e om0 - St

94 o

4. thinn:dgSw Jhigi ity UTM

LUﬁ?Siﬁﬁﬁﬁ&EﬂéU’l/lf you want to calculate area

Luﬁsiﬁgﬁﬁﬁaﬂéms’lf you want to calculate area

« miiaghinduivipulg/Calculate changed area (US)$

- e Mesomin & & - 0
e P ol®
Ao = |
5. gonldgSw jond e Edit $1G0 Create
—

e @ oe A =AU HEB A R Nesomsn @ @ =

e 23 TSl R ety e U : ‘
e e e S T win o
== EEcx T Y T L B L8
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miH s,fﬁémiﬁm‘h MIJUMA{}S/Practice Drone Image Processing(U§ )

somsn @ - o
2 @
v e oy e

mu R et 1 1

>

7. gomgn @ §4 go Save iligju

< miinginduiviPug/Calculate changed area (U§)$
-l ﬁjxﬂ?mgﬁ (UG WA/Right click on data select: Attribute Table
GOMAJ/Click: Add
- UINMIA /Fill name
ILE futiftu/Select: Numeric
+  GOMAJ/Click: Save

changes
- GOAIEN/Click
Lastd |
L wivimie | musaooy | rianane | aud| | oemrype | v Anewnist | (] Waignt | numbe{Format oewan | mecrin | scue | tsog
v @ 0 D | oo
v Shape Shape]  Geometry

= qridealde Lo Hume

i <« leng [Numeric

Pl b e arld o sl

to calculate area 1 Son Ascending

P Vool §
< MIYRIRGNUIBU{YU/Calculate changed area (U§ ) 1 Sdomsen
- 1lafi/Right click: Area B roetias
Bt WP FeUierids
1l EUsifg/Select: Calculate Geometry w
- i asiTeu/Select: Area

L Seatistics.

i uifau/Select: Hectares
- GO/Click: OK

H isndslpeigunipeiin A i )
i g0kl bokm ]

1530

M

[ tsciapntnenuthi

[ vipogmmyuln

JuRnnguwIRny

I Red: blue

I Green: green

B Bloe: red

(PRNGAAES 10km

Sunumiz WGS 1984 Zone 48N

muuhigeddiniasds 20-11-2023

WwandgSuss Sentinei2 (OL:
01Jan3iMar2023)

= e R i

ssran0
S

=)

o

{nsdis:upomngins ais inigms
mud)amdssiInoginigiday

400
ey

D T T T T R )

isefngsigesipograpsin

Im0lm §

© 3 )

st 1801 200¢

.
moguinay [ T p—————
- P

e b
B oo grven
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[Satellite image interpretation card]

Land use/cover type : Evergreen forest, Biomass range : 400 to 500 ton/ha

Forest inventory information: Forest inventory of Stung Treng province in 2022

Cluster number 28531

Plot number 3

UTM Easting (Zone 48N) 657806

UTM Northing (Zone 48N) 1585367

Land usefcover type Evergreen forest
Disturbance Not disturbed
Tree canopy density (%) 57

Above ground biomass (ton/ha) 168

Date of inventory (dd/mm/yyyy) 10/02/2022

Satellite image interpretation Key
[Landsat 8/9]

Color/Tone: (Rain season) Brownish yellow-

green, (Dry season) Bright green
[Sentinel-2]

Color/Tone: (Rain season) Brownish yellow-

green, (Dry season) Bright green

Texture: Overall fluffy
[NICFI Planet Basemap]

Color/Tone: Light green

Texture: Overall fluffy

Photo towards Up

Photo towards the North

Photo towards the South
1z

Photo towards the West

1/46

[Satellite image interpretation card]

Landsat 8/9

R,G,B=17,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Sentinel-2

Dry season (January to March 2022)

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

NICFT Planet Basemap

R,G.B=3.2,1 (Red, Green, Blue)

End of rain season (November 2021)

A
£ 23H ¢ r-
1

¥,

Dry season (January to March 2022)

HE R R

Land cover map 2022 by SERVIR SEA

B aquaculture B mangrove
banen W ctherForest
cropland palm
cropPlantation rice

B deciduous W rubber

M evergreen M shub
floodedForest MM urban

B toreslantation I water
grass W wetland

2/48

[Satellite image interpretation card]

Land use/cover type : Evergreen forest, Biomass range : 500 to 600 ton/ha

Forest inventory information: Forest inventory of Stung Treng province in 2022

Cluster number 32041
Plot number 2

UTM Easting (Zone 48N) 657706
UTM Northing (Zone 48N) 1579467

Land uselcover type

Evergreen forest

[Landsat 8/9] Color/Tone: (Rain season)
Brownish yellow-green, (Dry season) Bright
green

[Sentinel-2]

Color/Tone: (Rain season) Brownish yellow-
green, (Dry season) Green
Texture: Overall fluffy

[NICFI Planet Basemap]

Color/Tone: (Rain season) Vivid blue-green,
(Dry season) Light green
Texture: Overall fluffy

Disturbance Slightly disturbed
Tree canopy density (%) 59

Above ground biomass (ton/ha) 582

Date of inventory (dd/mm/yyyy) 08/02/2022
Satellite image interpretation Key Photo towards Up

Photo towards the North

Photo towards the East

3/46

[Satellite image interpretation card]

Landsat 8/9

R,G.B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Sentinel-2

Dry season (January to March 2022)

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

NICFI Planet Basemap

Dry season (January to March 2022)

R,G,B=3,2,1 (Red, Green, Blue)

End of rain season (November 2021)

Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

M evergreen W shob
floodedForest WM uban

B toresPlantation I water
grass W wetland

B aquaculture B mangrove
banen B otherforest
cropland palm
cropPlantation rice

B deciduous B rubber

4 /46
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[Satellite image interpretation card]
Land use/cover type : Evergreen forest, Biomass range : 600 to 700 ton/ha

Forest inventory information: Forest inventory of Stung Treng province in 2022

Cluster number 42595
Plot number 3

UTM Easting (Zone 48N) 681806
UTM Northing (Zone 48N) 1561367

Land uselcover type Evergreen forest

Disturbance Moderately disturbed
Tree canopy density (%) 78

Above ground biomass (ton/ha) 657

Date of inventory (dd/mm/yyyy) 11/02/2022

Satellite image interpretation Key Photo towards Up
[Landsat 8/9]

Color/Tone: Brownish green

[Sentinel-2]
Color/Tone: Brownish green
Texture: Overall fluffy

[NICFI Planet Basemap)
Color/Tone: (Rain season) Grayish light pink,
(Dry season) Light green
Texture: Overall fluffy

Photo towards the North

Photo towards the East
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[Satellite image interpretation card]

Landsat 8/9

R,G,B=17,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

NICFT Planet Basemap

Dry season (January to March 2022)

R,G.B=3.2,1 (Red, Green, Blue)

End of rain season (November 2021)

to March 2022)

Dry season (January

Land cover map of 2022 by SERVIR SEA

B aquaculture B mangrove
banen W ctherForest
cropland paim
cropPlantation rice

M deciduous W rubber

M evergreen M shub

floodedForest MM urban
B forestPlantation M wates
wetland

grass
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[Satellite image interpretation card]

Land use/cover type : Deciduous forest, Biomass range : More than 300 ton/ha

Forest inventory information: Forest inventory of Stung Treng province in 2022

Cluster number 46099

Plot number 2

UTM Easting (Zone 48N) 675706

UTM Northing (Zone 48N) 1555467

Land use/cover type Deciduous forest
Disturbance Moderately disturbed
Tree canopy density (%) 78

Above ground biomass (ton/ha) 319

Date of inventory (dd/mm/yyyy) 10/02/2022

Satellite image interpretation Key Photo towards Up

[Landsat 8/9]

Color/Tone: Brownish green

[Sentinel-2]
Color/Tone: Brownish green

Texture: Granular tree crowns visible

[NICFI Planet Basemap]
Color/Tone: (Rain season) Between gray and
dark brown, (Dry season) White
Texture: Granular tree crowns visible

Photo towards the North Photo towards the East

7146

[Satellite image interpretation card]

Landsat 8/9

R,G.B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

NICFI Planet Basemap

R,G,B=3,2,1 (Red, Green, Blue)

End of rain season (November 2021)

Dry season (January to March 2022)

B squacuiture B mangrove
barren M ctherForest
cropland paim
cropPlantation fice

M deciduous B rubber

M cvergreen W shob

flocdedForest M urban
B forestPlantation M water
grass B wetland
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[Satellite image interpretation card]

Land use/cover type : Semi-evergreen forest, Biomass range : 100 to 200 ton/ha

[Satellite image interpretation card]

Forest inventory information: Forest inventory of Stung Treng province in 2022

Landsat 8/9

R,G,B=17,5,4 (SWIR 2, NIR, Red)

Cluster number 53095
Plot number 3

UTM Easting (Zone 48N) 651806

UTM Northing (Zone 48N) 1543367

Land uselcover type Semi-evergreen forest
Disturbance Not disturbed

Tree canopy density (%) 71

Above ground biomass (ton/ha) 123

Date of inventory (dd/mm/yyyy) 04/02/2022

End of rain season (October to December 2021)

Dry season (January to March 2022)

Satellite image interpretation Key
[Landsat 8/9]

Color/Tone: Brownish green
[Sentinel-2]

Color/Tone: Brownish green

Texture: Granular tree crowns are visible,

and the overall appearance is rough.
[NICFI Planet Basemap]

Color/Tone: (Dry season) Dark green

Texture: Granular tree crowns are visible,

and the overall appearance is rough.

Photo towards Up

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

Photo towards the North
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NICFT Planet Basemap

R,G.B=3.2,1 (Red, Green, Blue)

End of rain season (November 2021)

Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

B squaculture W mongrove
barren I ctherforest
cropland paim
cropPlantation fice

M deciduous B rubber

M cocrgreen W shob
floodedForest [ urban

B forestPlantation M water
grss W wetland
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[Satellite image interpretation card]

Land use/cover type : Deciduous forest, Biomass range : 100 to 200 ton/ha

Forest inventory information: Forest inventory of Stung Treng province in 2022

Cluster number 56587
Plot number 3

UTM Easting (Zone 48N) 633806
UTM Northing (Zone 48N) 1537367

Land uselcover type

Deciduous forest

[Landsat 8/9]
Color/Tone: Yellowish green with a brownish tint
[Sentinel-2]
Color/Tone: Yellowish green with a brownish tint
Texture: The tree crowns appear granular, giving
an overall rough appearance.
[NICFI Planet Basemap)
Color/Tone: (Dry season) Gray
Texture: The tree crowns appear granular, giving

an overall rough appearance.

Disturbance Moderately disturbed
Tree canopy density (%) 49

Above ground biomass (ton/ha) 170

Date of inventory (dd/mm/yyyy) 14/02/2022

Satellite image interpretation Key Photo towards Up

Photo towards the North

Photo towards the West
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[Satellite image interpretation card]

Landsat 8/9

R,G.B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

NICFI Planet Basemap

R,G,B=3,2,1 (Red, Green, Blue)

End of rain season (November 2021)

Land cover map 2022 by SERVIR SEA

Dry season (January to March 2022)

M squscuture I mangrove
barren M ctherForest
cropland paim
cropPlantation rice

M deciduous B rubber

M cocrgreen W shob
floodedForest MM urban

B forestPlantation M water
grss B wetland
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[Satellite image interpretation card]

Land use/cover type : Evergreen forest, Biomass range : Less than 100 ton/ha

Forest inventory information: Forest inventory of Stung Treng province in 2022

Cluster number 56617
Plot number 1

UTM Easting (Zone 48N) 663706
UTM Northing (Zone 48N) 1537367

Land use/cover type

Evergreen forest

Disturbance Moderately disturbed
Tree canopy density (%) 71

Above ground biomass (ton/ha) 55

Date of inventory (dd/mm/yyyy) 02/02/2022

Satellite image interpretation Key
[Landsat 8/9]

Color/Tone: Yellowish-green with a brownish tint
[Sentinel-2]

Color/Tone: Bright yellow-green

Texture: The tree crowns appear granular, giving

an overall rough appearance.
[NICFI Planet Basemap]

Color/Tone: (Rain season) Deep green, (Dry

season) Light green

Texture: The tree crowns appear granular, giving

an overall rough appearance.

Photo towards Up

Photo towards the North
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[Satellite image interpretation card]

Landsat 8/9

R,G,B=17,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

NICFT Planet Basemap

R,G.B=3.2,1 (Red, Green, Blue)

End of rain season (November 2021)

Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

M 2quaculture

| J |
3
e
2

barren
cropland
cropPlantation
M deciduous
M cvergreen
floodedFarest
B forestPlantation
grass
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[Satellite image interpretation card]

Land use/cover type : Evergreen forest, Biomass range : More than 700 ton/ha

Forest inventory information: Forest inventory of Stung Treng province in 2022

Cluster number 56623
Plot number 2

UTM Easting (Zone 48N) 669706
UTM Northing (Zone 48N) 1537467

Land uselcover type

Evergreen forest

Disturbance Not disturbed
Tree canopy density (%) 69

Above ground biomass (ton/ha) 917

Date of inventory (dd/mm/yyyy) 30/01/2022
Satellite image interpretation Key Photo w:ards Up

[Landsat 8/9]
Color/Tone: Yellow-green

[Sentinel-2]
Color/Tone: Bright yellow-green
Texture: The tree crowns vary in size, giving
an overall rough appearance.

[NICFI Planet Basemap]
Color/Tone: Blue-green mixed with gray
Texture: The tree crowns vary in size, giving

an overall rough appearance.

Photo towards the North

Photo towards the East

16 /46

[Satellite image interpretation card]

Landsat 8/9

R,G.B=7.5.4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

NICFI Planet Basemap

R,G,B=3,2,1 (Red, Green, Blue)

End of rain season (November 2021)

Land cover map 2022 by SERVIR SEA

Dry season (January to March 2022)

B aquaculture B mengrove
barren W ctherForest
cropland paim
cropPlantation fice.

B deciduous rubber

L]
M cvergreen W shob
flocdedForest M urban
-

B forestPlantation water

=l wetland

16 /46

App7-17




[Satellite image interpretation card]

Land use/cover type : Evergreen forest, Biomass range : 100 to 200 ton/ha

Forest inventory information: Forest inventory of Stung Treng province in 2022

Cluster number 60109
Plot number 1

UTM Easting (Zone 48N) 645706

UTM Northing (Zone 48N) 1531367

Land uselcover type Evergreen forest
Disturbance Not disturbed
Tree canopy density (%) 65

Above ground biomass (ton/ha) 159

Date of inventory (dd/mm/yyyy) 03/02/2022

Satellite image interpretation Key
[Landsat 8/9]

Color/Tone: Green with a brownish tint
[Sentinel-2]

Color/Tone: Green with a brownish tint

Texture: Appears overall rough.
[NICFI Planet Basemap]

Color/Tone: (Rain season) Brick red, (Dry

season) Dark green

Texture: Appears overall rough.

Photo towards Up
\

Photo towards the North
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[Satellite image interpretation card]

Landsat 8/9

R,G, 15,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

NICFT Planet Basemap

R,G.B=3.2,1 (Red, Green, Blue)

End of rain season (November 2021)

Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

B aquacuiture B mangrove
banen W ctherForest
cropland palm
cropPlantation rice

B deciduous | rubber

M cvergreen shiub
flodedForest urban

B forestPlantation water
grass wetland
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[Satellite image interpretation card]

Land use/cover type : Semi-evergreen forest, Biomass range : Less than 100 ton/ha

Forest inventory information: Forest inventory of Stung Treng province in 2022

Cluster number 60127
Plot number 1

UTM Easting (Zone 48N) 663706
UTM Northing (Zone 48N) 1531367

Land uselcover type

Semi-evergreen forest

[Landsat 8/9]
Color/Tone: Yellowish green with a brownish tint
[Sentinel-2]
Color/Tone: Yellowish green with a brownish tint
Texture: The tree crowns are not distinct, giving
an overall flat appearance.
[NICFI Planet Basemap)

Bright yellow-green
Texture: The tree crowns are not distinct, giving

an overall flat appearance.

Color/Tone: (Rain season) Blue-green, (Dry season)

Disturbance Slightly disturbed
Tree canopy density (%) 72

Above ground biomass (ton/ha) 56

Date of inventory (dd/mm/yyyy) 03/02/2022
Satellite image interpretation Key

Photo towards Up

Photo towards the North

Photo towards the South
£ T
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[Satellite image interpretation card]

Landsat 8/9

R,G, 5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

NICFT Planet Basemap

R,G,B=3,2,1 (Red, Green, Blue)

End of rain season (November 2021)

Land cover map 2022 by SERVIR SEA

Dry season (January to March 2022)

W 2quaculture

barren

cropland

cropPlantation rice
M deciduous rubber
M cocrgreen W shab

floodedForest [ urban
B forestPlantation M water

grass wetland

mangrove
otherForest
paim
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[Satellite image interpretation card]

Land use/cover type : Deciduous forest, Biomass range : Less than 100 ton/ha

[Satellite image interpretation card]

Forest inventory information: Forest inventory of Stung Treng province in 2022

Landsat 8/9

R,G,B=17,5,4 (SWIR 2, NIR, Red)

Cluster number 63643
Plot number 1

UTM Easting (Zone 48N) 669706
UTM Northing (Zone 48N) 1525367

Land use/cover type

Deciduous forest

Disturbance Not disturbed
Tree canopy density (%) 61

Above ground biomass (ton/ha) 58

Date of inventory (dd/mm/yyyy) 01/02/2022

Satellite image interpretation Key
[Landsat 8/9]
Color/Tone: Pink
[Sentinel-2]
Color/Tone: Yellow-green mixed with pink
Texture: The tree crowns are not distinct,
giving a flat appearance.
[NICFI Planet Basemap]
Color/Tone: White
Texture: The tree crowns are not distinct,

giving a flat appearance.

Photo towards Up

End of rain season (October to December 2021)

Dry season (January to March 2022)

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

Photo towards the North

Photo towards the East

NICFT Planet Basemap

R,G.B=3.2,1 (Red, Green, Blue)

End of rain season (November 2021)

Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA
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[Satellite image interpretation card]

Land use/cover type : Grassland, Biomass range : — ton/ha

[Satellite image interpretation card]

Forest inventory information: Forest inventory of Stung Treng province in 2022

Landsat 8/9

R,G.B=7,5,4 (SWIR 2, NIR, Red)

Cluster number 67069
Plot number 3

UTM Easting (Zone 48N) 585806
UTM Northing (Zone 48N) 1519367
Land uselcover type Grassland

End of rain season (October to December 2021)

Dry season (January to March 2022)

Disturbance Moderately disturbed
Tree canopy density (%) 1

Above ground biomass (ton/ha) 0

Date of inventory (dd/mm/yyyy) 27/03/2022

Satellite image interpretation Key Photo towards Up

[Landsat 8/9]
Color/Tone:
[Sentinel-2]
Color/Tone: Bright yellow-green

right yellow-green

Texture: Appears overall smooth, like a
carpet.
[NICFI Planet Basemap]
Color/Tone : Decp green
Texture: Appears overall smooth, like a

carpet.

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

-

Photo towards the North

NICFI Planet Basemap

R,G,B=3,2,1 (Red, Green, Blue)

End of rain season (November 2021)

Dry season (January to March 2022)
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[Satellite image interpretation card]
Land use/cover type : Cropland, Biomass rang

e : — ton/ha

Forest inventory information: Forest inventory of Stung Treng province in 2022

Cluster number 70591

Plot number 1

UTM Easting (Zone 48N) 597706

UTM Northing (Zone 48N) 1513367

Land uselcover type Cropland
Disturbance Moderately disturbed
Tree canopy density (%) 0

Above ground biomass (ton/ha) 0

Date of inventory (dd/mm/yyyy) 30/03/2022

Satellite image interpretation Key
[Landsat 8/9]

Color/Tone: (Rain season) Light yellow-green,

(Dry season) Gray mixed with pink
[Sentinel-2]

Color/Tone: (Rain season) Yellow-green with

slight pink, (Dry season) Pinkish gray

Texture: Appears smooth like a carpet.
[NICFI Planet Basemap]

Color/Tone : (Rain season) Light green, (Dry

season) Brown

Texture: Appears smooth like a carpet.

Photo towards Up

Photo towards the North

Photo towards the East
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[Satellite image interpretation card]

Landsat 8/9

R,G,B=17,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

1

Sentinel-2

R,G.B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

NICFTI Planet Basemap

R,G.B=3.2,1 (Red, Green, Blue)

End of rain season (November 2021)

Dry season (January to March 2022)

cropPlantation rice
M deciduous W rubber
o <houb
W uban
B forestpiantation Ml water
M grass W wetland
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[Satellite image interpretation card]

Land use/cover type : Shrubland, Biomass range : — ton/ha

Forest inventory information: Forest inventory of Stung Treng province in 2022

[Landsat 8/9]
Color/Tone: (Rain season) Gray, (Dry season)
Dark pink
[Sentinel-2]
Color/Tone: (Rain season) Brownish pink,
(Dry season) Dark pink
Texture: Appears smooth like a carpet.
[NICFI Planet Basemap]
Color/Tone: (Rain season) Gray, (Dry season)
Whitish dark brown
Texture: Appears smooth like a carpet.

Cluster number 74101

Plot number 2

UTM Easting (Zone 48N) 597706

UTM Northing (Zone 48N) 1507467

Land uselcover type Shrubland
Disturbance Moderately disturbed
Tree canopy density (%) 38

Above ground biomass (ton/ha) 0

Date of inventory (dd/mm/yyyy) 29/03/2022

Satellite image interpretation Key Photo towards Up

Photo towards the North

Photo towards the South

Photo towards the East

Photo towards the West
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[Satellite image interpretation card]

Landsat 8/9

R,G.B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

NICFI Planet Basemap

R,G,B=3,2,1 (Red, Green, Blue)

End of rain season (November 2021)

Dry season (January to March 2022)

B aqusculture B mangrove
bamen W otherForest
cropland paim
cropPlantation fice

B deciduous W rubber

W shub
W uban
W vater
W wetland
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[Satellite image interpretation card]
Land use/cover type : Deciduous forest, Biomass range : 200 to 300 ton/ha

Forest inventory information: Forest inventory of Stung Treng province in 2022

Cluster number 91633

Plot number 1

UTM Easting (Zone 48N) 579706

UTM Northing (Zone 48N) 1477367

Land usefcover type Deciduous forest
Disturbance Not disturbed
Tree canopy density (%) 58

Above ground biomass (ton/ha) 263

Date of inventory (dd/mm/yyyy) 26/01/2022

Satellite image interpretation Key Photo towards Up
[Landsat 8/9] . 1

Color/Tone: (Rain season) Grayish blue-green,

(Dry season) Brownish yellow-green
[Sentinel-2]

Color/Tone: Brownish yellow-green

Texture: Fluffy appearance
[NICFI Planet Basemap]

Color/Tone: (Rain season) Ochre, (Dry season)

Between gray and dark brown

Texture: Fluffy appearance

Photo towards the North
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[Satellite image interpretation card]

Landsat 8/9

R,G,B=17,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

v

NICFT Planet Basemap

R,G.B=3.2,1 (Red, Green, Blue)

End of rain season (November 2021)

T

Dry season (January to March 2022)

B aquacuiture B mengrove
banen W otherforest
cropland palm
cropPlantation rice

B deciduous W rubber

M cvergreen W shob
floodedForest I wrban

B forestPlantation Il woter
grass W wetland
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[Satellite image interpretation card]
Land use/cover type : Evergreen forest, Biomass range : 300 to 400 ton/ha

Forest inventory information: Forest inventory of Stung Treng province in 2022

Cluster number 95125
Plot number 1

UTM Easting (Zone 48N) 561706
UTM Northing (Zone 48N) 1471367

Land uselcover type Evergreen forest

Disturbance Slightly disturbed
Tree canopy density (%) 65

Above ground biomass (ton/ha) 351

Date of inventory (dd/mm/yyyy) 20/01/2022
Satellite image interpretation Key Photo towards Up

[Landsat 8/9]
Color/Tone: Brownish yellow-green
[Sentinel-2]
Color/Tone: Brownish yellow-green
Texture: The tree crowns are visible, giving
an overall rough appearance.
[NICFI Planet Basemap]
Color/Tone: (Rain season) White, (Dry season)
Gray

Texture: The tree crowns are visible, giving

an overall rough appearance.

Photo towards the North

81/46

[Satellite image interpretation card]

Landsat 8/9

R,G.B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

NICFI Planet Basemap

End of rain season (November 2021)

B aqusculture B mangrove
barren M ctherForest
cropland paim
cropPlantation rice

M deciduous B rubber

M cocrgreen W shob
flocdedForest [ urban

B forestPlantation M water
grass W wetland
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[Satellite image interpretation card]

Land use/cover type : Semi-evergreen forest, Biomass range : 200 to 300 ton/ha

[Satellite image interpretation card]

Forest inventory information: Forest inventory of Stung Treng province in 2022

Landsat 8/9

R,G,B=17,5,4 (SWIR 2, NIR, Red)

Cluster number 95143

Plot number 3

UTM Easting (Zone 48N) 579806

UTM Northing (Zone 48N) 1471367

Land usefcover type Semi-evergreen forest
Disturbance Slightly disturbed
Tree canopy density (%) 53

Above ground biomass (ton/ha) 209

Date of inventory (dd/mm/yyyy) 24/01/2022

Satellite image interpretation Key
[Landsat 8/9]

Color/Tone: (Rain season) Grayish blue-green,

(Dry season) Brownish yellow-green
[Sentinel-2]

Color/Tone: Brownish yellow-green

Texture: The tree crowns are indistinct but

appear rough.
[NICFI Planet Basemap]

Color/Tone: (Rain season) Ochre, (Dry season)

Grayish dark brown

Texture: The tree crowns are indistinct but

appear rough.

Photo towards Up

End of rain season (October to December 2021)

Dry season (January to March 2022)

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

NICFT Planet Basemap

R,G.B=3.2,1 (Red, Green, Blue)

Photo towards the North
. . %

Photo towards the East

End of rain season (November 2021)

Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA
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[Satellite image interpretation card]

Land use/cover type : Evergreen forest, Biomass range : 200 to 300 ton/ha

[Satellite image interpretation card]

Forest inventory information: Forest inventory of Stung Treng province in 2022

Landsat 8/9

R,G.B=7,5,4 (SWIR 2, NIR, Red)

Cluster number 102169
Plot number 1

UTM Easting (Zone 48N) 585706
UTM Northing (Zone 48N) 1459367

Land uselcover type

Evergreen forest

End of rain season (October to December 2021)

Dry season (January to March 2022)

[Landsat 8/9]
Color/Tone: Brownish yellow-green
[Sentinel-2]
Color/Tone: Brownish yellow-green
Texture: The tree crowns appear granular,
giving an overall rough appearance.
[NICFI Planet Basemap]
Color/Tone: (Rain season) Grayish blue-green,
(Dry season) Gray
Texture: The tree crowns appear granular,

giving an overall rough appearance.

Disturbance Not disturbed
Tree canopy density (%) 67

Above ground biomass (ton/ha) 238

Date of inventory (dd/mm/yyyy) 22/01/2022
Satellite image interpretation Key Photo towards Up

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

NICFI Planet Basemap

Photo towards the North

Photo towards the East
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End of rain season (November 2021)

5. 1) 3 s

Land cover map 2022 by SERVIR SEA

M squacutture B mangrove
barren W ctherForest
cropland paim
cropPlantation rice

B deciduous B rubber

M cvergreen M shoub
flocdedForest M urban

W forestPlantation M water
grass B wetland
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[Satellite image interpretation card]

Land use/cover type : Semi-evergreen forest, Biomass range : 300 to 400 ton/ha

Forest inventory information: Forest inventory of Stung Treng province in 2022

Cluster number 105691
Plot number 3

UTM Easting (Zone 48N) 597806
UTM Northing (Zone 48N) 1453367

Land use/cover type

Semi-evergreen forest

Disturbance Moderately disturbed
Tree canopy density (%) 72

Above ground biomass (ton/ha) 317

Date of inventory (dd/mm/yyyy) 26/01/2022

Satellite image interpretation Key
[Landsat 8/9]

Color/Tone: Brownish yellow-green
[Sentinel-2]

Color/Tone: Brownish yellow-green

Texture: The tree crowns are not distinct, but

overall it appears rough.
[NICFI Planet Basemap]

Color/Tone: (Dry season) Deep green

Texture: The tree crowns are visible, giving

an overall fluffy appearance.

Photo towards Up

Photo towards the North
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[Satellite image interpretation card]

Landsat 8/9

15,4 (SWIR 2, NIR, Red)

R,G,

End of rain season (October to December 2021)

Dry season (January to March 2022)

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

NICFT Planet Basemap

R,G.B=3.2,1 (Red, Green, Blue)

End of rain season (November 2021)

Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

M 2quaculture W mangrove
bamen I otherForest
cropland palm
cropPlantation rice

B deciduous rubber

M cocrgreen shiub

=
floodedForest M urban
B forestPlantation Il water

grass wetland
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[Satellite image interpretation card]

Land use/cover type : Mangrove

Forest inventory information:

Cluster number

Plot number

UTM Easting (Zone 48N)

UTM Northing (Zone 48N)

Land uselcover type

Disturbance

Tree canopy density (%)

Above ground biomass (ton/ha)

Date of inventory (dd/mm/yyyy)

Satellite image interpretation Key

[ESRI Satellite Image]
Color/Tone: Dark green
Texture: The canopy is uniformly sized and

appears smooth like a carpet.

[Landsat 8/9]
Color/Tone: Distinet light green

[Sentinel-2]
Color/Tone: Distinet light green
Texture: The edges of the canopy are almost

unrecognizable.

[NICFI Planet Basemap)
Color/Tone : Dark green
Texture: The edges of the canopy are

unrecognizable, but it appears smooth like a

carpet.

ESRI Satellite Image
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[Satellite image interpretation card]

Landsat 8/9

R,G,B=7,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

5

ry season (January to March 2022)

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

5

1y season (January to March 2022)

NICFT Planet Basemap

R,G,B=3,2,1 (Red, Green, Blue)

End of rain season (October to December 2021)

Dry season (January to March 2022)

B squaculture B mangrove
barren I ctherForest
cropland paim
cropPlantation fice

B deciduous rubber

M coergreen W shab
floodedForest [ urban

B forestPlantation M water
grass wetland
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[Satellite image interpretation card]
Land use/cover type : Flooded Forest

Forest inventory information:

Cluster number

Plot number

UTM Easting (Zone 48N)

‘UTM Northing (Zone 48N)

Land use/cover type

Disturbance

Tree canopy density (%)

Above ground biomass (ton/ha)

Date of inventory (dd/mm/yyyy)

Satellite image interpretation Key

[ESRI Satellite Image]
Color/Tone: Overall dark green, intermixed
with areas of gray and brownish green.
Texture: Some parts show a granular
appearance of the canopy, giving a rough

impression.

[Landsat 8/9]

Color/Tone: A mix of brown and light green.

[Sentinel-2]
Color/Tone: A mix of brown and light green.
Texture: The edges of the canopy are

unrecognizable.

[NICFI Planet Basemap]
Color/Tone: Overall a mix of light green,
brown, and pink.
Texture: Some parts show a granular

appearance of the canopy, giving a rough

ESRI Satellite Image

[Satellite image interpretation card]

Landsat 8/9

R,G,B=17,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

NICFT Planet Basemap

R,G.B=3.2,1 (Red, Green, Blue)

Dry season (January to March 2022)

End of rain season (October to December 2021)

| Y. |

Land cover map 2022 by SERVIR SEA

impression.
M 2quaculture W mangrove
bamen W otherForest
= cropland palm
¥ cropPlantation fice
M deciduous W rubber
M cvergreen W shob
flocdedForest M urban
B forestPlantation [l water
grass B wetland
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[Satellite image interpretation card] [Satellite image interpretation card]
Land use/cover type : Rubber Landsat 8/9 R,G,B=7,54 (SWIR 2, NIR, Red)

Forest inventory information:

Cluster number

Plot number

UTM Easting (Zone 48N)

UTM Northing (Zone 48N)

Land uselcover type

Disturbance

Tree canopy density (%)

Above ground biomass (ton/ha)

Date of inventory (dd/mm/yyyy)

Satellite image interpretation Key

[ESRI Satellite Image]
Color/Tone: Dark green
Texture: The canopies of the same size appear

granular and look like a carpet.

[Landsat 8/9]
Color/Tone: Overall light yellow-green

[Sentinel-2]
Color/Tone: Light yellow-green
Texture: The edges of the canopy are not
distinct, but there is a slight unevenness,

giving an overall carpet-like appearance.

[NICFI Planet Basemap]
Color/Tone : Dark green
Texture: The edges of the canopy are not
distinct, but there is a slight unevenness,

giving an overall carpet-like appearance.

ESRI Satellite Image

Dry season (January to March 2022)

End of rain season (October to December 2021)

o

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)
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Dry season (January to March 2022)

NICFI Planet Basemap

R,G,B=3,2,1 (Red, Green, Blue)

End of rain season (October to December 2021)

Dry season (January to March 2022)

Land cover map 2022 by SERVIR SEA

W aquacutture W mengrove
barren W ctherForest
cropland paim
cropPlantation rice

B deciduous I rubber

M cvergreen M shob

flocdedForest M urban
B forestPlantation M water
grass B wetland
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[Satellite image interpretation card]
Land use/cover type : Palm

Forest inventory information:

Cluster number

Plot number

UTM Easting (Zone 48N)

‘UTM Northing (Zone 48N)

Land use/cover type

Disturbance

Tree canopy density (%)

Above ground biomass (ton/ha)

Date of inventory (dd/mm/yyyy)

Satellite image interpretation Key

[ESRI Satellite Image]
Color/Tone: Dark green
Texture: Canopies of uniform size appear

granular and spike-like.

[Landsat 8/9]
Color/Tone: Bright yellow-green

[Sentinel-2]
Color/Tone: Bright yellow-green
Texture: The edges of the canopy are not

discernible and it appears flat.
[NICFI Planet Basemap]
Color/Tone : Dark green

Texture: The edges of the canopy are not

an overall carpet-like appearance.

distinct, but there is an unevenness, giving

ESRI Satellite Image
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[Satellite image interpretation card]

Landsat 8/9

R,G,B=17,5,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

Sentinel-2

R,G,B=12,8,4 (SWIR 2, NIR, Red)

End of rain season (October to December 2021)

Dry season (January to March 2022)

NICFTI Planet Basemap

2

End of rain season (October to December 2021)

Land cover map 2022 by SERVIR SEA

Dry season (January to March 2022)

Tﬂ_

-

B aquaculture B mangrove
bamen I otherForest
crapland paim
cropPlantation rice

M deciduous W rubber

W ciergreen o chob

flocdedForest M urban
B forestPlantation Il water
grass B wetland
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THE ISTTECHNICAL SEMINAR
ONTHE CAPACITY DEVELOPMENT FOR SUSTAINABLE NATURAL RESOURCE MANAGEMENT

OUTLINE OF
THE SNRM PROJECT

GOSEKI KAZUHIRO (CHIEF ADVISOR)

kazuhiro_goseki@mbr.nifty.com
29 JUN. 2022, PHNOM PENH & STUNG TRENG, CAMBODIA

PROJECT LOCATION

Component |:

Policy support in Phnom
Penh

Component 2:

Sub-national
implementation in Stung
Treng Province

SNRM: THE PROJECT FOR NATIONAL AND SUB-
NATIONAL CAPACITY DEVELOPMENT FOR
SUSTAINABLE RESOURCE MANAGEMENT

* Overall Goal:

D ion and forest deg
key for ing p

are reduced through formulation and implementation of related policies and
area (PAM) and sustai forest (SFM).

* Project Purpose:
The national and sub-national government staff in charge of PAM and SFM is equipped with necessary skills and
Kknowledge for sustainable natural resource management.
* Outputs:
+ Formulation and implementation of related policies and key measures on PAM/SFM is promoted. (1-1, 1-2)
The Action and Investment Plan (AIP) for the Implementation of the National REDD+ Strategy is promoted. (1-3)
Provincial staff’s capacity for promoting PAM and SFM is enhanced. (2-1)

+ Local ies' capacity for natural resource management in the selected Community Forestry
(CF) and provincial rangers' capacity for supporting local communities' sustainable natural resource management
in Community Protected Areas (CPAs) are enhanced. (2-2)

OTHER INFORMATION OF THE PROJECT

« JICA Experts
* Chief advisor / Forest Policy: Mr. GOSEKI Kazuhiro
+ Coordinator / Capacity development: Mr. MACHIDA Ryohta
+ Consultant team: Forest monitoring experts team headed by Mr. FURUYA Toru
+ Record of Discussions
+ Signed 18 Mar. 2020 among JICA - MOE (H.E. Sao Sopheap) ~ MAFF (H.E. Ung Sam Ath)
+ Project Management Unit
+ Co-Chairp of Joint Coordinating C H.E. Kim Nong (DG, GDNPA/MoE) & H.E. Keo Omaliss (DG, FA)
+ Co-Project Directors: Dr. Srey Sunleang (DDG, GDNPA/MoE) & Mr. Chan Ponika (DDG, FA)
+ Co-Project Managers: Mr. Sou Sontara (DD, DILI ) & Mr. Long (DD, DFCIFA)

+ Component | (Policy Support): 14 members of MoE (GDNPA, GDLC, GDEKI) & 4 members of FA
. c 2 ?

5 members (DoE) & 6 members (DoA/FAC) in Stung Treng Province
« Project Duration:
3years (Oct. 2020 - Oct. 2023)

PROJECT ACTIVITIES: COMPONENT |I:
POLICY SUPPORT (I-1)

I-1-1:Assist in promoting the Action Plan
for Implementing the National
Protected Area Strategic Management
Plan (NPASMP).

1-1-2:Assist in enhancing the capacity of
National and Subnational staffs to
implement the activities based on the
Technical for D

Plan for P

pPing

d Areas.

1-1-3: Assist in addressing emerging issues
on the National PAM.

PROJECT ACTIVITIES: COMPONENT 1I:
POLICY SUPPORT (I-2)

1-2-1:Assist in promoting the
Production Forest Strategic Plan
(PFSP) (under drafting).

1-2-2:Assist in addressing emerging
issues on the SFM.

App8-1




PROJECT ACTIVITIES: COMPONENT |I:
POLICY SUPPORT (I-3)

1-3-1:Assist in promoting AIP.

1-3-2: Assist in enhancing the National
Forest Monitoring System (NFMS).

1-3-3:Assist in promoting JCM-REDD+. B&

PROJECT ACTIVITIES: COMPONENT 2:
SUB-NATIONAL IMPLEMENTATION (2-1 & 2)

2-1-1: Develop and implement training
plans for capacity enhancement of
provincial staff.

2-2-1: Select one pilot CF.

2-2-2: Conduct activities in the selected
CF.

2-2-3: Develop and implement training
plans for capacity enhancement of
provincial ranger.

THANKYOU FOR YOUR ATTENTIONS!

Visit our web-site!

https://www.jica.go.jpl| dia/03 | /index.html

To conserve the natural environment, which is the foundations of human existence, JICA provides
cooperation on nature conservation in the following three areas, with the aim of facilitating harmony
between the conservation of the natural environment and human activities, while contributing particularly
toward attaining SDGs 13, 14 and |5:

I. Climate Change Measures through i Forestry M; and Ec Conservation

2. Sustainable Use of Natural Resources to Improve Livelihoods of Vulnerable Communities

3. Conservation of Biodiversity through Management of Protected Areas and Buffer Zones

Results of the Forest
Inventory in
Stung Treng Province

Royal University of Agriculture (RUA) and

The Pro[ject for National and Sub-national Capacity
Development for Sustainable Natural Resource
Management in Cambodia (SNRM)

2022/06/29

ASIA AIR SURVEY CO.LTD.

1

Q Today's Presentation

=Report about the forest inventory and its
results

= Recommendation of NFI modification:
Sampling number of NFI could be smaller than
current NFI setting
= Provide ideas for the discussion session
in the afternoon

Q Contents of presentation

IBackground of this Forest Inventory

) Main findings
1) Field survey report
2) Result of forest inventory

3) Recommendation

JFuture work




Background of this Forest Inventory

Q Background of this Forest Inventory

Objective

One of the SNRM project activities is to assist
NFMS and this inventory was implemented under
the activity.

This project activity aims to :

» share the data and the experience with the
relevant stakeholders

» contribute the future National Forest Inventory
(NFI) plan.

Q Background of this Forest Inventory

Framework and Requirement of NFI

O In National Forest Monitoring System of Cambodia
(2015),

NFI was decided as :
- Implement in 4- 5 years interval

- Permanent Sampling Plots distributed in
forested areas by stratified systematic method to
set the sampling point by 6x6km (Upland),

4x4 km (Wetland), 1x1km (1t Phase Mangrove)

O NFI data is crucial source to set the National FRL

Q Background of this Forest Inventory

Existing Forest Inventory Data in Cambodia : Project scale only

all plots fao biome.bb

Project
x| crue A
O chp R0

103-E 104-E 105E 106-E 107 E
Blue lines and areas represent lakes and rivers

Figure Plot locations with FAO biome. (2019 FAO) 7

1.Field Survey Report

Q 1.1 Method

References follwed

» NFMS document (2015)
> FRL report (2018, 2022)

» Field Manual for the NFI of Cambodia 2018 (FAQ,
2018)

» Others

= 2006 IPCC Guidelines for National Greenhouse Gas
Inventories

* Global Wood Density (GDW) Database
« REDD+ Cookbook (FFPRI 2016)
- Peer-reviewed academic articles
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@ 1.1 Method

Task and Timeline of the inventory

Year
Month Mar-
Sep

2021
Oct Nov

Dec

Jan

Preparation and
pre-inventory

Field survey
Data entry, Report

making and
Biomass analysis

Report

A A A
Field Draft  Final
survey final  report
report report

10

@ 1.1 Method: Outline of forest inventory

cluster
Number f  survey

Field: Nov 2021 —Feb 2022 Data entry, Report making and Biomass analysis: Feb-Jun
Survey period 2022

5 teams, one team is composed of five persons.
1 team conduct one cluster (= 3 plots) per day.
Stung Treng Province
2. Survey methods
Target biomass AGB, BGB, Deadwood, Litter and Soil
Upper part of trees: DBH, Height, Species, Crown density
Measurement Dead wood: Length, diameter at both sides of wood
Soil & Litter: Bring to Phnom Penh

For the measurement of AGB and BGB, use the existing equation.

For the measurement of dead wood, also use the existing equation.

Biomass analysis The litter measures the raw weight immediately after collection, dries it in a dryer, and
measures the dry weight.

For soil, measure the amount of carbon and nitrogen using a CN analyzer or the like.

m Data entry into the excel sheet to analyze, and develop a field report.

@1.1 Method Sampling Design of NFI in NFMS

Systematic sampling
Uplands: 6 kmx 6 km
Wetlands: 4 km x4 km

1stphase: 1kmx1km
2nd phase: 3 kmx 3 km

Figure 1. Three strata and cluster design (FAO, NFI manual)
Table 3 Number of PSP for each stratum (NFMS)

Stratum Area Numt o.f pling plot (cl s)
(km2) | expected in forest or other wood land (2"¢ Phase)
Uplands 152,751.3 4,263
Wetlands 27,742.0 1,735
Mangrove 1,207.6 146
Total 181,701.0 6,144 (2

1.1 Method  Target cluster setting

NFI (NFMS) setting Reduced numbers  SNRM project

337 Cluster (6x6km) due to:
‘ - Land use category
- Contamination
- Accessibility
and others

120 Cluster selected

1.1 Method

Summary of field survey
[ Plot ]

[ R4 | : Note
321113 Outside
m [ m

Item for measure

DBH<=1cm
or no DBH

Saplings:

Tree lem<=DBH<5cm
Shrubs :DBH>= 5¢cm
DBH>= 5cm
DBH>=15cm
DBH>=30cm

Dead wood (lying) and

Stumps

Bamboo

Soil sampling

Litter sampling

i

= 'F5
F5 F5

F6
- [ F7

FAA

A. Seedlings

B. Small shrubs and
Climbers/Lianas

C. Saplings

D. Shrubs and
Climbers/Lianas

1.1 Method

Cluster design Plot design

AGB(BGB), Bamboag
and Deadwood

Starting point




@ 1.2 Field Survey Report

Pre-inventory survey in Stung Treng (OJT for surveyors)

Date
Venue

:January 12 (on-site), 13 (meeting), 2022
: Cluster 67081, Stung Treng

Participants :19 persons (MoE, FA, RUA and SNRM)

@ 1.2 Field Survey Report

Field survey in Stung Treng

Date :January 14- February 22, March 26-31, 2022(48 working days)
Venue :120 Clusters in Stung Treng
Participants: 36 persons / 5 groups (including locals and rangers)

Team 1 collected litter fall

Field survey training in RUA
caal N e

Team 18&4 traveled to
cluster in Virak Chey 8 Feb
2022

Inaccessible clusters in
Virak Chey on 13 Feb 22

@ 1.2 Field Survey Report (RUA)

Forest types and locations of clusters

120 Cluster : 360 plots

Map of Forest Inventory in Stung Treng Province

# #
Forest Type Implementation | Inaccessible
Plot Plot

Evergreen forest 117 "
?:rr:;tevergreen % 10
Deciduous forest 110 0
Other 43 3
Total 360 24

Challenges

@ 1.2 Field Survey Report

:
Motor was broken during the field in
Nimith Waterfall

Team 3 traveled to Vern Sai on 13 Feb
2022

Inaccessible cluster due to forest fire on The local small boat to reach the cluster

4 Feb 22

Team 1&4 traveled to Virack Chey on 8
Feb 2022 19

Challenges

@ 1.2 Field Survey Report

Difficult to find/reach the target clusters: Some clusters were hard to
find due to poor conditions of the roads and others were located in
physically difficult places to reach.
Physically hard environment: There were dangers to encounter illegal
loggers, pests, snakes, and other dangerous wildlife
Communication difficulties: low signal for cell phones and limited
distance to connect with transceivers made the communication among
survey teams hard.
Camp sites location: the camp sites were usually located near the water
sources (e.g. canal or stream). They were sometimes very far from the
target clusters and made the daily travel long
Maintenance of motorcycles: due to the poor road conditions,
motorcycles were broken frequently
Transportation of necessities: it was hard to transport all the survey
equipment, material, batteries, fuel, and foods to some clusters far from
towns.

20

@ 1.2 Field Survey Report

Crucial points for smooth implementation

Capacity building of survey team

Good networking with local guide and forest rangers
Strong coordination from the Mok, particularly the
facilitation of DoE, PDAFF, FA to CPAs and CFs

Participation at all levels, particularly local authorities always
collaborated with the team to work in their areas where the
clusters located in.

Leadership in teamwork to achieve the assigned tasks and
collaboration by team members

Preparation with maps included Google Earth maps, CF map,
and CPA map.

21
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@ 2. Result of Forest Inventory

2. Results of Forest Inventory

22

Calculated results of each carbon pool (Ct/ha)

F T ABG* | BGB* | Deadwood | Litter Soil Total
orest IYP€ | (ct/ha) | (Ct/ha) | (Ct/ha) | (Ct/ha) | (Ct/ha) | (Ct/ha)
Evergreen forest 115.36 42.59 6849 231.37
semi- 7176 1435 505 094 6377 15587
evergreen forest
Deciduous forest 38.48 7.70 5.44 1.04 6524 117.90
Other 474 0.95 1.45 1.28 61.30 69.72
*Standing tree and bamboo
23

@ 2. Result of Forest Inventory

Comparison between forest inventory in Stung
Treng and national FRL anit tha

Total Total | Total e%

Evergreen forest 117 24546 90.61 ey 336.07 157.95 579.16 12%
(Bamboo)

Semi-evergreen forest 90 152,67 30.53 0.20 183.20 86.11  315.72 13%

Deciduous forest 110 81.86 1637 0.20 98.24 46.17 169.30 13%

Other 43 10.08 2.02 0.20 75.92 35.68 130.84 e

-196%

. " Total Total | Total
orest Type Biomass | Carbon | CO2e

Evergreen forest 13312 49.26 037 182.38 85.72 31430
Semi-evergreen forest 49 16523 33.05 0.20 198.28 93.19 341.70 19%
Deciduous forest 132 7087 1417 0.20 85.04 39.97 146.55 10%
Other Forest 54 7303 1485 020049 g788 4130 15143 0%
Mangrove)
24

Total
co2
(t/ha)

848.36
571.52

432.30
255.64

@ 2. Result of Forest Inventory
Results of all AGB data(ton/ha)

Stung Treng's forests are relatively densed

o
2 8
< g

400

&

;E

200

E+
EE

Kampot KohKong ~ KompongTom  Kratie Mondolir OduavMeanchev PreahVihar  Pursat Ratanakiri S\emReaD smngneng

Province

25

@ 2. Result of Forest Inventory

@ 2. Result of Forest Inventory

Result of AGB per plot (t/ha) for each Forest Type

Evergreenfi ., = 117 Semi-evergreen , — g0 Deciduous 1, = 110

30-
£ 20-
o
L&)

10-

0- - - - -n e

0 250 500 750 0 250 500 750 0 250 500 750
AGBt.ha
26

Relationship between tree height and DBH

Total'standing tree in Forest (n = 6,539)

Height{m)

150 200

1EIIU
DBH(cm))

27

App8-6




. 9 2. Result of Forest Inventory

Modeling height-diameter curves for

prediction
Gompertz : H=A exp(-b exp(—ct))

The data is useful for development of species specific allometric equation.

Growth Curve of Nauclea orientalis Growth Curve of Terminalia alata

DBH(cm) DBH(cm)

28

3. Recommendation

29

@ 3. Conclusion and Recommendation

O The NFI field manual lacks some details of survey
methods

> Improve the NFI field manuals

(ex. including methods to measure deserted part of illegally cut
timbers)

O The results of AGB for each forest type shows different
trend from FRL data
» Same ty?e of all wide scale inventory is needed to
improve the quality of FRL

O This inventory results is the first kind of sub-national
scale random sampling data which has a tremendous
scientific value.

»>The data can be available for academic studies
O This result of forest Inventory is useful for GHG
inventory in Cambodia.

»The results can contribute to improve the national
GHG inventory and BUR

30

Future Work (Discussion)

31

@ 6. Future Work (Today’s Discussion)

NFMS: Required sampling number of plot in Stung Treng

Coefficient :::1" il'i:d

Forest Type E_% | of variation N’; 9
(SD/Ave.) (10%)

169

fg:gree" 117 2857664 2442448 1619126 1496882 2933889 12% 0.662911005

Semi-

evergreen 90 1359957 1511063 9810353 1034102 202684 13% 0.649235243 162

forest

2}";:'5‘:“"“5 110 8937.046 8124588 5895815 5621439 1101802 14% 0.725675586 202
317 5111325 533

The forest inventory result in Stung Treng: 120 Clusters 360plots / Around 32,500USD

Option1 NFI : 6x6 km grid setting
» 337 Clusters 1,011 plots / Around 92,000 USD

Option2 Required sampling number based on the forest inventory result
» 178 Clusters 533 plots / Around 48,000 USD
32

@ Other potential applications

The inventory result can contribute to sustainable natural
resource management of Cambodia

EF and FRL : Improvement of FRL setting

O Results of tree data (height and DBH) can contribute to
the development of allometric equations

O Results of deadwood, litter and soil can contribute to the
establishment of EF in FRL setting

Others

O Experiences can be used for community forest
management

33




FBE
¥ @ ASIA AIR SURVEY CO.LTD.
W 13

34

Report on the progress of drone training
for forest management and monitoring

SNRM Project

June 2022

ASIA AIR SURVEY €O, LTD.

@ Purpose of this presentation

v" Reporting the progress of drone training for
the Central government

v" Presenting the plan of next drone trainings for
the Central/Stung Treng provincial governments

v" Introducing the potential usages of drone (for

the discussion session)

@ Contents

1. Outline of drone training for Central /
Stung Treng Provincial governments
2. Progress of the training

3. Next steps of the training

1. Outline of drone training for
Central / Stung Treng

Provincial governments

@ Outline of Drone Training

Goal

To enhance the capacity of forest monitoring and
management through the utilization of drone.

Main roles for forest monitoring and management

Central government (MoE and FA)
National land use/cover (LULC) and forest cover mapping,
demarcation and zoning of forest areas of the entire
country.

Provincial government (Stung Treng DoE and FAC)
Monitoring of illegal logging and forest encroachment by
patrolling.

5
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Q Expected outcome of the training

Central government (MoE and FA) :
Able to use fixed wing drone (eBee Geo)
and make a wide area precise map

Provincial government (Stung Treng DoE and
FAQC) :
Able to use multi-copter drone (Mavic or
Phantom4) to collect a variety of evidence
for forest patrolling

I«.

Difference of two types of drone

For Central Gov.

For Stung Treng Prov. Gov.
Fixed-wing UAV

Multi-coptor UAV

(eBee Geo) (Mavic 3 or Phntom 4 Pro)
s Max. flight time 45 minutes 30 to 46 minutes
"§ Covering Area 160ha at 160m altitude 45ha at 150m altitude
% Max. flight range ~ ~30km ~8km
& Approx. accuracy  Down to 3 cm (with GCP and Horizontal: 30cm
GeoBase) Vertical: 10cm
Advantage * Long flight time « Easy operation (no need big
=Capable to capture wide open area for take-off and
area landing, simple equipment
=Capable to fly far area setting)
« High accuracy with GeoBase = It can take-off and land inside
= Good for wide area precise  the forest
mapping
+ Strong for wind (12.8m/s)
Weakness * Need open area for take-off + Need manual operation skill

and landing
+ Taking time for setting up
base camp and drone

*  Weak for wind (10 m/s)

Q Training Schedule

Timeline
Q2 Q3 Q4 Q1 Q2 Q3
2022 2022 |2022 |2023 2023 |2023
Central
Gow. Drone .
(MoE, Training Drone OJT training
FA)
| |
Stung ! {
Treng
Provinci Drone Drone OJT
al Gov. Training training
(DokE,
FAC) | | |

2. Progress of the training

(Basic operation and OJT)

Q Progress of the training (Basic)

Purpose

The participants learn the basic of eBee operation
and aerial photo processing using Pix4D software.
Training period
MoE : April 20-21 (eBee operation)
FA : April 26-27 (eBee operation),
May 4 (Aerial photo processing)

Place o

~ Sesan District

Stung Treng Province

MOoE: Prey Lang PA
FA : Sesan District

* Prey Lang
| Protected Area

Q Progress of the training (Basic)

Training contents

Drone Applications Classroom Lecture

Setting of drone equipment (eBee Geo and GeoBase)

Flight planning, operation, and flight simulation (eMotion Software)
Setting of base camp and drone equipment Field training
Flight planning*

* Practice for Take-off and Landing

Data download

Aerial photo processing (Pix4D software) Classroom Lecture
* In flight planning, the participants learned to adopt the
appropriate flight settings such as flying heights, areas, and
distances to meet their various needs
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@ Progress of the training (Basic)

Classroom lecture

Setting of base camp
and drone equipment

Geo Base (GNSS)
setting on a
banchmark

& N Flight planning
Take-off and landing 12

@ Progress of the training (Basic)

Training for FA

Take-off and landing

Flight planning -

@ Progress of the training (Basic)

Training of aerial photo processing using
Pix4D software

@ Progress of the training (OJT)

Outline of OJT

1) Operate fixed wing drone in community
forestry (CF) area managed by FA

2) Conduct aerial photo processing

3) Make a base map of CF to support
community forestry activities (such as
boundary demarcation of CF).

Training period
FA :June 14 — 16 (for drone operation)

Place and area

Phnom Takong CF in Stung Treng s "
Province (1,112.5ha)

_a Comparison of Drone photo and Satellite
@ image

5m satellite image (PLANET) 7;md nhot -
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@ Progress of the training (OJT)

By processing drone aerial photos from this OJT, the following
three types of data were produced.

Orthomosaic image
and Contour

Canopy cover and
height

201 -25
251 - 30

—a- 2
Tree Height (m)
<VALUE>
Em519-10
. 10115
. 15.1 - 20

- Contour (5m)

301 -35
35,0 - 40
W 40.1 - 45

@ Progress of the training (OJT)

Base map was created using the OJT data for Phnom
Takong CF to support community forestry activities
such as boundary demarcation

Phnom Takong CF Map

| |

3. Next steps of

the training

@ Next Steps (short term)

MoE and FA
Continue conducting OJT (~Q1 2023)

Stung Treng DoE and FAC
Conduct basic training and OJT
(Q3 2022 - Q3 2023)

& Next Steps (short term):
L Collaboration with CEMIS

% Through OJT, central government learns how to
operate drone and process the drone data to be
incorporated into CEMIS (Cambodia Environment

Management Information System)

“ CEMIS plans to develop an internal function to

store, manage, and share the drone data

22

@ Next Steps (long term)

Recommendations of drone application

= Create or update LULC map and forest cover map

= Monitor illegal logging and forest encroachment

= Boundary demarcation for protected areas (PAs) and
production forests

= Zoning of PAs

= Land use planning

= Understand forest condition such as canopy cover, canopy

height and canopy density
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Thank you
for your attention!
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SNRM: THE PROJECT FOR NATIONAL AND SUB-NATIONAL CAPACITY
DEVELOPMENT FOR SUSTAINABLE RESOURCE MANAGEMENT

OUTLINE OF
SNRM PROJECT

GOSEKI KAZUHIRO (FORMER CHIEF ADVISOR)

kazuhiro_goseki@mbr.nifty.com

AAUGUST 2024, PHNOM PENH AND STUNG TRENG, CAMBODIA

PROJECT LOCATION

Component |:

Policy support in Phnom
Penh

Component 2:

Sub-national
implementation in Stung
Treng Province

SNRM: THE PROJECT FOR NATIONAL AND SUB-
3 NATIONAL CAPACITY DEVELOPMENT FOR
SUSTAINABLE RESOURCE MANAGEMENT

* Overall Goal:

D ion and forest deg

are reduced through formulation and implementation of related policies and
key for ing p

area (PAM) and sustai forest (SFM).

* Project Purpose:
The national and sub-national government staff in charge of PAM and SFM is equipped with necessary skills and
Kknowledge for sustainable natural resource management.
* Outputs:
Formulation and implementation of related policies and key measures on PAM/SFM is promoted. (1-1, 1-2)
The Action and Investment Plan (AIP) for the Implementation of the National REDD+ Strategy is promoted. (1-3)
Provincial staff’s capacity for promoting PAM and SFM is enhanced. (2-1)

Local ! capacity for natural resource management in the selected Community Forestry
(CF) and provincial rangers' capacity for supporting local communities' sustainable natural resource management
in Community Protected Areas (CPAs) are enhanced. (2-2)

4 OTHER INFORMATION OF THE PROJECT

JICA Experts
* Chief advisor / Forest Policy: Mr. GOSEKI Kazuhiro
+ Coordinator | Capacity development: Mr. IIYAMA Kazuo and Mr. MACHIDA Ryohta
+ Consultant team: Forest monitoring experts team headed by Mr. FURUYA Toru

Record of Discussions

+ Signed 18 Mar. 2020 among JICA ~ MOE (H.E. Sao Sopheap) - MAFF (H.E. Ung Sam Ath)

Project Management Unit
+ Co-Chairp of Joint Coordinating C H.E. Kim Nong (Under Secretary of State, MoE) & H.E. Keo Omaliss (DG, FA)

Co-Project Directors: H.E. Dr. Srey Sunleang (DG, GDNPA/MoE) & Mr. Chan Ponika (DDG, FA)

Co-Project Managers: Mr. Sou Sontara (DD, DILI ) & Mr. Long (DD, DFCIFA)

Component | (Policy Support): 14 members of MoE (GDNPA, GDLC, GDEKI) & 4 members of FA

. ¢ 2 i

5 members (DoE) & 6 members (DoA/FAC) in Stung Treng Province

Project Duration:
4 years (Oct. 2020 ~ Oct. 2024) * main activities were completed by Oct. 2023 and only NFMS related activities are extended to Oct. 2024.

5 PROJECT ACTIVITIES: COMPONENT I:
POLICY SUPPORT (I-1)

I-1-I:Assist in promoting the Action Plan for Implementing
the National Protected Area Strategic Management
Plan (NPASMP).

- monitoring the progress and compiling the result of
the Action Plan, reviewing NPASMP, and making
recommendation on implementing NPASMP

1-1-2:Assist in enhancing the capacity of National and
Subnational staffs to implement the activities based on
the Technical Guideline for Developing Management
Plan for Protected Areas.

- reviewing the technical documents, and preparing and
conducting trainings for Dept. of Freshwater an
Wetland, East of Mekong, and North of Tonlesap, as
well as related DoE and Protected Area staffs

1-1-3:Assist in addressing emerging issues on the National
PAM.

(no emerging issues)

6 PROJECT ACTIVITIES: COMPONENT 1I:
POLICY SUPPORT (1-2)

1-2-1:Assist in promoting the
Production Forest Strategic Plan
(PFSP) (under drafting).
- supporting PFSP WG, but not
finalized

1-2-2:Assist in addressing emerging
issues on the SFM.

(no emerging issues)
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7 PROJECT ACTIVITIES: COMPONENT 1I:
POLICY SUPPORT (I-3)

1-3-1:Assist in promoting AIP.
- exchanging information with RTS
1-3-2: Assist in enhancing the National Forest
Monitoring System (NFMS).

- operating the NFMS including forest
inventory survey in Stung Treng and
collaborating with CEMIS, and
conducting trainings for MoE and FA on
utilizing drone and satellite images to
operate NFMS

1-3-3: Assist in promoting JCM-REDD+.

- icating with impl. ing/
interested parties

8 PROJECT ACTIVITIES IN THE EXTENDED PROJECT PERIOD
(NOV2023-AUG2024) FOR NFMS RELATED ACTIVITIES

1-3-2:Assist in enhancing the National Forest
Monitoring System (NFMS).

- conducted multi-copter drone training,
and basic and intermediate to advanced
GIS trainings for MoE GDNPA staffs

- conducted fixed-wind drone OJT training
for FA staffs

9 PROJECT ACTIVITIES: COMPONENT 2:
SUB-NATIONAL IMPLEMENTATION (2-1 & 2)

2-1-1: Develop and implement training plans for capacity
enhancement of provincial staff.

- conducting NFMS related training including drone
operation for DoE and FAC

2-2-1:Select one pilot CF.
- selecting Phnom Takong CF

2-2-2: Conduct activities in the selected CF.

- preparing, d g the pilot activities
in the CF considering the capacity building of FAC staffs

2-2-3: Develop and implement training plans for capacity
enhancement of provincial ranger.

- training the 60 rangers in Stung Treng and supporting 7
CPAs by disseminating their knowledge, including
patrolling, AVENZA, First Aid and the New Environment
Law

PROJECT ACTIVITIES IN THE EXTENDED PROJECT PERIOD
10" (NOV2023-AUG2024) FOR CAPACITY ENHANCEMENT OF
PROVINCIAL STAFFS

2-2-1: Develop and implement training plans for
capacity enhancement of provincial staff.

- Conducted drone OJT trainings for Stung
Treng DoE and FAC staffs.

Providing Online and In-person Trainings

~Tropical Forest Management Using the JJ-FAST and Other
Satellite Technologies (2021: | person online; 2022: | person
online)

- Remote Sensing of Forest Resources (2021:2 persons online)

- Policy Planning Skills for Implementation of REDD+ (for
Government Executives) (2021 (JFY2020): | person online; 2021
(JFY2021): | person online)

- Proceeding Ability of Policy Making for Sustainable Forest
Management (2022:2 persons online; 2023: | person online)

- Ecosystem-based Solutions for Disaster Risk Reduction (Eco-
DRR) (2022: | person online)

- Country Training for The Project for National and Sub-national
Capacity Development for Sustainable Natural Resource
Management in Cambodia (2023: 6 persons in Japan)

- Remote Sensing of Forest Resources (2024:4 persons in Japan)

12 THANKYOU FOR YOUR ATTENTIONS!

Visit our web-site!

https://www.jica.go.jp/Resource/project/english/cambodia/03 | /index.html
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Agenda

Process to organize trainings
Outline of the trainings

UAV trainings

GIS trainings

Expectation for the future

ok wbh =

1. Process to organize trainings

* The functions and components of NFMS supported by this

Target project activities
& ) project are (1)-(3) in the following figure.

The Action and Investment

Plan for the Implementation
of the National REDD+
Strategy is promoted

Activity
1-3-2

Assist in enhancing the
National Forest Monitoring
System (NFMS)

Provincial staff’s capacity for
promoting protected area
management and sustainable
forest management is
enhanced

Satebde Land Mantiers {change detectssn

Marsonng of FAM taen amd thew effcts

Activity Develop and implement

2-1-1  training plans for capacity
enhancement of provincial
staff

) The Projectfor National and Sub-National Capacty Development or Sustainable Natural Resource Management (SNRM Project)
Jiea) The Second Technical Seminar: ntroduction of a waining package for capacity enhancement of centra and provncial staff

1. Needs Assessment

SNRM Project had discussed:

= Forestry Administration (FA)
Cantonment (FAC), ST, MAFF
Forestry Administration (FA), MAFF

Department of Environment (DoE),

ST, MoE
Department of Geospatial

Information Service (DGIS), MoE

‘The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

1. Process to organize trainings

1. Needs Assessment

SNRM Project had discussed:
= 7 Department of General
Directorate of Natural Protected

Area (GDNPA), MoE

GDNPA,
2024

™) The Projectfo National and Sub-National Capacity Development or Sustainable Natural Resourco Management (SNRM Project)
Jiea) The Second Technical Seminar: ntroduction of a aining package for capacity enhancement of central and provincial staff

1. Process to organize trainings

2. Needs Analysis 3. Present Contents selected to Counterparts

SNRM team had introduced all selected

The information used for analysis: : o

topic for training based on
Responsibilities and duties - Output 2-1 (AP02023) Provincial staff’s capacity for promoting protected
Challenges and solutions area management and sustainable forest management is enhanced.
GIS and Drone knowledge - Output 1-3(AP02024) The Action and Investment Plan for the

Staff capabilities in GIS and Drone Implementation of the National REDD+ Strategy is promoted.
application
Work related with GIS

Data source information
Prepare training material, select field, assign date, and estimate

Proposed topic for capacity building

training days.
and etc.

“The Project for National and Sub-National Capacity ustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff
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1. Process to organize trainings
Output of the Assessme: Table 1: DoE Response Assessment

Duty Challenges Solution

- Checking dat pafrollng from rangers ~Lack capasiy of making map Gl b05S) | 1, sbout making map (GIS) and
apps) th o creatc map Pesercd s
- Training about making map intcgrated

.le:c.up.uutym\umg])mn: only taking

- Mapping illegal logging hug area with drone | picture (plannin, proccssing. -..) o g I e

Managing scven - Lack budget (e.g. organize. Wod(xbnp Hisining abs mm%‘( desktop and
Patrolling - Drone provided only allow o se n project |1 40 about top

 Collecting data using SMART - Data from ranger, sometimes crrors ) :

Proving Environmental Education o local | - Lack capacity of identfying and observing | ~ 1" about description of map

- Making report (criminal record...) biodiversity (e.2. species...)

For TOT
~Lack capacity of identifying and observing | - Traning abovut deseription of map

biodiversiy (c.2 xpe-:x:s b)

~Lack for patrolling

- Lack capacity ofprmducmg ‘good picture
- Lack capacity of writing report

- Lack capacity of understanding SMART
updates

- Lack capacity of describing

- Lack capacity of determining size of the

illegal

- Lack equipment for training or workshop

- Training about writing report (¢.g. monthly
Officers, community leaders,

ort,crminal record....)
Res: Patrolling. taking pictures, submit data - Training sbout ideatifying age and type of

specics

For Trainee

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

TR

1. Process to organize trainings

Output of the Assessment: J Table 2: FAC

Duty Challenges Solution
FA-C: lead staff, mediafion. implementation | - Lack capacity of making map
(indirect), cooperation (NGO, Go....) - Lack capacity of using Drone
FA-D: lead staff, mediation, cooperation - Lack equipment for office
(GO, Gov....) implementation (direct) - Lack equipment for patrolling
FA-T: lead staff, mediation, cooperation - Lack equipment for transportation
(NGO, Gov....), implementation (direct) - Lack of officer
- Lack of budget
For TOT - Wildlife illegal hunting
- Wegal logging - Training about making may

- Land encroa
- It will be beter to have drone for patrolling
- Those who commit crime not afiaid law

map
- Training about writing et (e.g. monthly
report, criminal record. .

Deputy FA-D and Deputy FA-T: similar
duties with FA-D and FA-T
Officer FA-D and FA-T: patrol and check
field when got assigned by department then
‘make report

- Lack capacity of writing report (regarding
i d less trainis ious time)

- Lack of ability as a judicial police officer

For Trainee

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

&8

1. Process to organize trainings
Output of the Assessmel

Table 3: GDNPA Response Assessment

Question Dep. Dep. Dep. Dep. Terrestrial | Dep. Fresh Dep.
Administration | Terrestrial Terrestrial Protected Area | Water Wetland | Inspection
Planning and | Protected Area | Protected Area | Conservation Area and Law
Finance Conservation Conservation (South of Conservation Enforcement
(Eastern (North of Tonlesap)
Mekong River) | Te
11. Basic Basic Advanced Basic Advanced Advanced
Knowledg of
GIS
software
13. How Monthly Weekly Weekly Daily Daily Weekly
often do you
use GIS
software
j?") Ti& Project for National and Sub T e Tor SusTainable Natural Resource i Project) 9 |
JICA" The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

2. Outline of the trainings

Objective of the trainings:

The national and sub-national government staff in charge of protected area management and
sustainable forest management is equipped with necessary skills and knowledge for sustainable

natural resource management.
— = T
< Map utilization training (DOE & FAC)

< Fixed-wing drone training (MoE & FA)
Operation and data processing with eBee

<+ Satellite image processing/ interpretation
training (MoE & FA)

< GIS training: Basic/ Intermediate to

< Multi-copter drone training (DOE & FAC)
Operation and data processing with DJI

Phantom 4, DJI Mavic 3, and DJI Mini Advanced (MoE)
< Training for data entry and biomass
Icul for forest ing (MoE &
FA)

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

&8

3. Drone trainings (17 times in total)
| Objectve |

Training name

Target organization

1 [Activity 1-3-2] To develop the capacity of national Central MoE - 27 -29" Dec 2021
Fixed-wing drone training government staffs for the safe and (DGIS) - 20" -21% Apr 2022
effective forest monitoring by using a - 27" Aug 2022
2 fixed-wing drone. Central FA - 27" -29' Dec 2021
- 26t 27" Apr 2022
- 14 -16% Jun 2022
- 17t -20t Apr 2023
3 [Activity 2-1-1] To develop the capacity of sub-national  Provincial DOE - 22n -24' Aug 2022
Multi-copter drone government staffs for the safe and - 7" -8" Feb 2023
training effective forest monitoring by using a - 23 -30"" Mar 2023
4 multi-copter drone. Provincial  FAC - 10t -12t Oct 2022
-9 11t Feb 2023
- 2204 -24' Mar 2023
5 [Activity 1-3-2] To develop the capacity of national Central FA - 4" May 2022
Drone and data government staffs to enhance qualified - 19" Jun 2023
processing training drone data processing.
6 [Activity 2-1-1] To follow-up the multi-copter drone Provincial FAC - 181 -23 Jan 2024
Follow-up training training. Provincial DOE - 24th 26t Jan 2024

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
JICA" The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

o8B

11|

3. Drone trainings

fza)) Fixed-wing drone training

Contents

Operation of Sensefly eBee Geo (Take-off
and landing)

Set up of GeoBase

Flight planning and simulation

Data downloading

Pre-Data processing

Manuals (Khmer)

= Gdrive-Folder: 1. Fixed-Wing Drone Training

= e-Learning material of fixed-wing drone
operation (English subtitle)

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff
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3. Drone trainings

§ Scan Here
-

it . youlube comusich?v=uLLO0ETaIBYAISL-P
LIH1IDKSHK01MGOHBIDNXAORbGKpH2

Rfioftion sefitwere will essign fmage geo-losation

5™ The Project for National and Capaci for Sustainable Natural Resource (SNRM Project)
Jica’ The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

3. Drone trainings

Contents

= Manual and automatic operation of multi-
copter drones (Phantom 4 and DJI Mavic 3)
Flight planning and simulation

Data import
Data processing

Manuals

= Gdrive-Folder: 2. Multi-Copter Drone

Training

5, The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
Jica’ The second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

2023 March
PDoE

~..2023 March

PDoE.

2022 October
FAC

3. Drone trainings

Contents

= Data processing of drone image by using
Pix4D and GIS software (creation of
quality report, orthophoto creation,
overlaying other data, map layout)

Manuals (Khmer)
= Gdrive-Folder: 2. Multi-Copter Drone Training
/JICA SNRM_Drone Image Processing_Pix4D

", The Project for National and Capacity. for Sustainable Natural Resource

5 (SNRM Project)
Jica’ The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

3. Drone trainings

Contents

= Manual and automatic operation of
multi-copter drones (Phantom 4 and

DJI Mavic 3)

Data downloading

Manuals:

Same with the previous trainings

5, The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
Jica’ The second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

Flight planning and simulation

Data processing (creation of
orthophoto, map layout)

3. Drone trainings

In the series of drone trainings, the following capacity has been nurtured according
to the needs and technical level of each organization.

MoE (DGIS) FA PDoE FAC
Gained [Handed over equipment] [Handed over equipment] [Handed over equipment]  [Handed over equipment]
capacity Sensefly eBee Geo Sensefly eBee Geo DJI Phantom 4 DJI Mavic 3 and Mini
[Capacity] [Capacity] [Capacity] [Capacity]
= Operation of eBee = Operation of eBee Geo = Operation of Phantom = Operation of multi-copter
Geo = Data processing 4 drone
= Data processing - Creation of orthophoto = Data processing = Data processing
- Creation of orthophoto - Layout of created - Creation of orthophoto - Creation of orthophoto
- Layout of created orthophoto - Layout of created - Layout of created orthophoto
orthophoto - Calculation of area orthophoto - Calculation of area
- Calculation of area - Quality control -~ Calculation of area ~ Quality control
- Quality control - Quality control +  Import maps to Avenza
» Import maps to Avenza Maps
Maps
Contribut + Detection of LULC change + Detection of LULC change Monitoring of illegal Monitoring of illegal logging
edworks * Map creationand = Map creation and reporting logging *  Reporting of patrolling with
reporting about forest about forest monitoring = Reporting of patrolling with the latest maps.
monitoring the latest maps

~— - -

4. GIS trainings (12 times in total)

Training name
1 [Activity 2-1-1]
Map utilization training

2

3 Satellite image

4 Pprocessing/

5 interpretation training
6

7  GIS training (Basic/

Intermediate to
Advanced)

8 Training for data entry

Objective
To develop the capacity of sub-

national government staffs to use

maps for forest monitoring
including ground truthing.

To develop the capacity of
central and sub-national
government staffs on use

satellite imagery to identify LULC

and its changes

To develop the capacity of
national level government staffs
for the GIS data standardization
by using GIS software.

To develop the capacity of

and biomass central and government staffs to
g calculation for forest compile forest inventory data for
|' inventory biomass and carbon stock

ralriilatinn

Target organization

Provincial DOE
Provincial FAC
Central MoE
Central FA
Provincial DOE
Provincial  FAC
Central MoE
(GDNPA)
Central MoE
(DGIS)
Central FA

Period

- 7t -8 Dec 2022
- 19t -20t Dec 2022

- 6" -7t Dec 2022
- 215t-22" Dec 2022
- 26" May 2023

- 41 -5 Sep 2024
- 2nd 31 Sep 2024
- 221 Nov 2023
- 215 Nov 2023

<Basic>

- 231 -26" Apr 2024
<Intermediate to Advanced>
- 15t -19t Jul 2024

- 19t -23rd Aug 2024

- 5 Apr 2023

- 7% Apr 2023
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4. GIS trainings

Map utilization trai

Training to PDOE (Dec, 2022)

Contents

= How to interpret maps (topographic
description, contour line, map scale,
coordinate system, and map symbol)

= Field practices using compass and
created maps

= Avenza app feature

Manuals
= Gdrive-Folder: 3. Basic Map Utilization
Training

™, The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
Jiea) The Second Technical Seminar: Introduction o a raining package for capacity enhancement of central and provincial staff

4. GIS trainings

Contents

= Downloading satellite image from SEPAL

(Website)

= Downloading satellite image from PLANET
(Setting of plugin in GIS software, download

procedure)

= Change detection using GIS software (Principal

Component Analysis (PCA))

Manuals

= Gdrive-Folder: 4. Satellite Image Processing

Training

&8

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)

The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

4. GIS trainings
(Ba

Gist

Contents

Understanding GIS and Common Tools in GIS

GIS Data Creating and GIS Data Downloading

GIS Data Editing and Data Preparation for Mapping

Clipping Vector Data and Masking Raster Data

Topographic Analysis and Applying GIS Symbols

= Map Layout, Export to Geo-PDF and Import to Avenza Maps

AR

@ isefhedmimuanm

Manuals
= Gdrive-Folder: 5. GIS Training (Basic)

™, The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project) 21
Jiea) The Second Technical Seminar: Introduction o a raining package for capacity enhancement of central and provincial staff

4. GIS trainings

GIS

Contents

(Intermediate to

= Understanding of data standardization

= How to create and update geodatabase (setting of
subtype and domain, data integration, data
revision) by using GIS software and Microsoft

Excel

management

Manuals

= Gdrive-Folder: 6. GIS Training (Intermediate to Advanced)

&8

The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)

Creation of Data Product Specification (DPS)
Creation of geodatabase for Protected Area

The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

4. GIS trainings

Contents
= How to calculate biomass/volume
based on the methodology of
National Forest Inventory (NFI)
manual

Operation of forest biomass
calculation program using Visual Basic
for Applications (VBA)

Manuals

= JICA_NFI_Executive_Summary

= JICA_NFI_Final_Report_Cambodia

Calculation
for tree

™, The Project for National and Sub-National Capacity Development for Sustainable Natural Resource Management (SNRM Project)
Jiea) The Second Technical Seminar: Introduction o a raining package for capacity enhancement of central and provincial staff

4. GIS trainings

In the series of GIS trainings, the following capacity has been nurtured according to
the needs and technical level of each organization.

Gained
capacity

Contribut
ed works

@

MoE (GDNPA&DGIS)

[Category]
GIS & RS
Forest inventory survey

[Capacity]

» GIS operation (Basic to

Advanced)

Satellite image analysis

Compilation of forest

inventory survey data

+  PAmanagement and
related works by using GIS
data

= Creation of LULC and
detection of its change

= Summary of forest
inventory data

The Second Techr

National level

FA

[Category]
GIS & RS
Forest inventory survey

[Capacity]
» GIS operation (Basic)

= Compilation of forest
inventory survey data

Forest management by
using GIS data
Summary of forest
inventory data

Satellite image analysis

Sub-national level

DOE

[Category]
Map utilization
GIS &RS

[Capacity]

* Map interpretation

= GIS operation (Basic)

= Satellite image analysis

= Import maps to
Avenza

= Forest management by

using GIS data

Detection and making

summary of illegal logging

I Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

FAC

[Category]
Map utilization
GIS &RS

[Capacity]

* Map interpretation

= GIS operation (Basic)

= Satellite image analysis
= Import maps to Avenza

+  Forest management by using
GIS data

+  Detection and making
summary of ilegal logging

24




5. Expectation for the future

The capacity developed
through the series of trainings
contributes to the
improvement of NFMS
sustainable natural resource
management.

Monitoring

- Download satellite image
(PLANET, SEPAL, etc.)
LULC change detection
Utilization of map for

ground truthing

Reporting &
Verification

- Creation of map

Measurement

- LULC change measurement
(drone survey, satellite
image analysis)

Forest inventory

5, The Project for National and Capacity for Sustainable Natural Resource (SNRM Project) e
jlu' The Second Technical Seminar: Introduction of a training package for capacity enhancement of central and provincial staff

The Project for National and Sub-National Capacity
Development for Sustainable Natural Resource Management

Thank you for your attention

2 | jiea)

-O—\}
jica

2NP TECHNICAL WORKSHOP FOR PROJECT SNRM
FROM JICA SUPPORT

SUMMARY LESSON LEARNED FROM SNRM PROJECT
THAT JICA SUPPORTS

28™ AUG 2024 IN CJCC-RUPP

MEAN NARO | Deputy Director of GDNPA | Ministry of Environment

CONTENT

- 1-Profected Area in Cambodia
« 2-My experience in the Protected Area Management.

« 3-Learning from fraining courses supported by SNRM JICA
+ 4-My Challenges

- 5-My Expectations and Suggestions.

1-PROTECTED AREA IN CAMBODIA

. Cambodia, located within the Indo-
Burmese Peninsula, is recognized as a
Global Biodiversity Hotspot and has the
largest contiguous block of natural forest
remaining on the Asian continent's
mainland.

- Cambodia was the first Southeast Asian
country to establish a protected areas
system when the area surrounding

Angkor Wat temple was declared a

national park in 1925.
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1-PROTECTED AREA IN CAMBODIA

« In 2024 currently There are 73 Protected
Areas in 9 categories covering over 7.4
million ha (around 40% of Cambodia ) under
the authority of the Ministry of Environment
(MOE) through its General Directorate of
Nature Protected Areas (GDNPA).

Reduce the risk of

- Protected Areas in Cambodia play a critical
role in the global environment, providing
essential ecological services like climate
regulation, biodiversity conservation, water
resource protection, and local Community
livelihood.

(CBNRM)

2- MY EXPERIENCE IN THE PROTECTED

AREA MANAGEMENT.

- Problem Challenges:

+ Main Task for My Duty

« Maintain and enhance the ecological and cultural
values of protected areas

« Promote participatory community engagement
and support for conservation management

« Develop innovative approaches to conservation
and development, including opportunities for
sustainable CBNRM Environment Friendly and
financing mechanisms

« Provide accurate, timely, and relevant information
for the effective management of protected areas

- Strengthen protected area management
effectiveness and work partnerships with
government organizations, local authorities,
conservation NGOs, development partners, and
private companies.

Habitat loss and degradation as a result of
development activities inside PAs

Illegal logging, hunting, poisoning, fishing, or
encroachment in PAs

Impacts of climate change

Zoning and management plans are not yet
implemented in all PAs

Limited community engagement in PA planning
and management

0Ongoing land use conflict

Shortages of skilled staff

Limited infrastructure and financial resources
Baseline data and tools for collecting, storing, and
sharing information on PA have not yet been
improved.

3-LEARNING FROM TRAINING COURSES
SUPPORTED BY SNRM JICA

Before

o]
&Qo*

After

3-LEARNING FROM TRAINING COURSES

SUPPORTED BY SNRM

Data
collection

Verification
Training
and
\ Discussion

Pre-
Processing
| ondData
cleaning

JICA

- Understanding about GIS

- Identifies dafa sources
- Download satellite imagery
« Clean up data

- Database Structure (One Standard)
connect, Link, storage, and sharing.

+ Tool and functional on GIS App

« ArcGIS Pro, QGIS, and other software.

+ Processing Analysis

- Testing and Applying

« Checking and Assessment

+ Discussion and Verification

Output.

ACTION SNRM TRAINING

3-LEARNING FROM TRAINING COURSES
SUPPORTED BY SNRM JICA

e k{13 6 ==
-

it 1
% Land-Use / =

e Planning =

1B : ﬁ- E
-
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3-LEARNING FROM TRAINING COURSES
SUPPORTED BY SNRM JICA

Apply new techniques or technology available for the

concept

Improve technique or prototype of primary data

collection and Data Storage on Forest resource

Improve capacity to process and analyze data from

various software available

Improve the functioning of data visualization at

different levels and for all stakeholders.

Increase chances of establishing a successful and
productive cooperation with SNRM-JICA on GIS
remote sensing for improved Protected Area

Management.

5-MY EXPECTATION

The future of protected areas is constantly maintained: + Next Plans and suggestions with SNRM-JICA Project
Could you consider my action plan for Forest Protection in Virajay

National Park Cambodia?

To develop a comprehensive understanding of PA
To implement a remote sensing-based monitoring

system and Reporting system. Objective:

. [To generate a prototype of database managementwith | = Develop remote sensing techniques to improve forest monitoring in the
one standardized collection of storage and sharing. anc

Capacity building for expertise in data processing, = Forest change detection forest Giant or Lost in Virajay National Park.

+ Verification tool for monitoring the result the accuracy must be over
75% for acceptable.

analysis, interpretation and visualization.

Strengthening Protected Areas Management: Increase
» Provide basic training to PDoE with QGIS and Qfield verification tool

survey.

patrolling frequency and effectiveness to reduce illegal
(SEINE) IELD (o e, A CRE R ATEE il o TR T e s 6fF G R G el e s @ o

protected areas. disturbance.

Public Awareness of protected area management = Study suitable places for forest restoration.

Improve Research and Development.
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