NTT7Za—F=TEHRKEEHXRO-OOHFHRERE=2 ) VJICETREIRLTOS ) b (BZER)

37 REILCHKRIEHR

TORTYR3: RIBEBHRNRICETR S, REBEEZSOEAMEROELAR

VDTS ATLNBREND

3.7.1 FRERT RV T OERRET | REEER 1

A. PNG DHMERE=K) > T OEALEE

FRIIBAELONTHER LI-NE L 72T & 5 & LT C/P OREJIBRIZ DRI Z R 72N HiREF 21T o 72,
SFUTIZIREBHY YDA A — VK ERT,

Background & Needs

National Level Forest Resource Monitoring

Forest Resource Basemap for Biomass/Carbon Estimation
National Level ForestMonitoring with Radar Satellite

Challenges & Countermeasures

Overall Comprehension using Radar Satellite (ALOS/PALSAR)
Biomass/Carbon Modeling & Estimation by Sampling Analysis

Biomass/Carbon Modeling based on Spatial Volume

R? = 0.8345
"

3

- LA

X3
.

hadh1=Y#7&
(kg/ha)

ha#=\) 22 A 3% (m3/ha)

Relational Expression of Spatial
Tree Stand Volume Volume & Tree Stand Volume

Multi . . . . .
Forest Basemap Development with Optical Satellite  pjatform | ©AR1iNG Analysis for Spatial Volume Estimation
Sensing
l What is Spatial
Volume?
. DSM
Classification
Spatial Volume

DTM

E 3-117 PNG [ZBITE5HFMERE=2)VT DLE B (LX)
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Background & Needs Challenges & Countermeasures
Accurate Forest Base-map for Forest Management & Development Planning

Developing Forest Base-map with Constellation of Optical Satellites
Sustainable Monitoring System for Forest Change (Deforestation) Detection

Change Detection with Multi-temporal Radar Image (ALOS/PALSAR)
Constellation of Optical Satellites Weather-independent of Radar Satellite

RapidEye A.G. *
Vegetation Type Classification for Forest Benchmark map Change Detection with Multi-temporal Radar

i Temporal Radar | | Change Area

T ¥ T

E 3-118 XPREICKEIANVFI—IIVTEREL—FHEICLIE LI

Historical Satellite .
(LANDSAT/SPOT) REL setting

v

Reference Accuracy Reference Classification

High Frequency Optical
B_enChmark MAE (RapidEye: 5 satellite)
Cloud Correspondence - % E

Compensation Relationship

=i

Carbon Stock Estimation

R =08345
Cloud Correspondence il
Compensation relationship
. Annual Compensation

Temporal Monitoring Change Detection

Multi-T | SAR o Y
u l(PeAngoArRa) Monitoring for MRV REEtTeTy T*a

3-119 REDD+TWELRE=A2 S DIEFE LR (PNG iR)
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B. wHERE OERL E/RHREZLV Y (R)

Fo, EENRHERERT =2V 72T & OBEER R RTh 5, BB 0 HBEICTHE
BEEATIZIX GIS, MNIFFEHTITIL GPS NEE SN TE Y | FFkiT 22 o ik fisk oo ff &2 mig 7 —
ZEIERA L= U 7RI ZED L, ETIEARTOBE ORI EIT> T D,

3-120 hAHABERBEBOEEICIIHZMERE=S2I2T

K 3-121 GIS AN ERMABELXENRHSNATVWAHEERIOTVIR
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ZOHFRRE L EEE L= X U SRR SN T, 2013 4E 3 BICHE TR E AR L C GPS &
GISEHWEZ 7 R v b—ARBICET V-2 a v (WS) ZBAME L=, D WS IZTIERK
LU 7= B EEIRH] () ZLLFISRT,

3-122 A S EEL-RREE &SI DT —/70—(F)

PNGFA HQ m

Mapping & Inventory
Branch

Area Office

E-mail or
Internet data
transfer service*

Instruction for the Information

Field work Photographs
GPS with digital  Geo reference data

camera
Collecting Information in the Field
PNGFA HQ Area Office

Training/Workshop
E-mail or (proposed in JICA phase 2)

Internet data
transfer service*

Reporting the Information

3-123 D—93ayvJ&ELET—970—DREBLEENBRE
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C. L—-SAHEZFALERREZZVT (R)

WEROEPNG 2BV T, Logging IFBIOE=4% 1 7 Ic L —X %% (ALOS/PALSAR) 728 & = F
T RN 21T o772, TtlI R EIC L 5D Logging Concession =V 7 Th b, Logging
EEIIN EZ TIThN TV A NERENTE 0, BB TLE->TWA,

Vanimo_Kwila

P
0 5001,000 2,000 3,000 4,000 5,000
| | 1m

B 3-124 JPB/IEIZLS Logging Concession T!JF7 (2011 &)

—J5. L—F%E (ALOS/PALSAR) TIINFMHED X 5 72 Selective Logging @ X 9 2RI ENIE =
DLW, TEEN T T 415 Logging Road [IRMEICEHMRRS E=FFTH 2 LN TE D,
ZORNEIEP LT =2 Y U 7ERIDEE S L, #E)7 Logging KBTI, #Y)72 A
DTS Z L Z2BRT 252 LIS D,
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Vanimo_Kwila

o

[~ P——

|

0 5001,000 2,000 3,000 4,000 5,000

E 3-125 L—4 #2245 Logging Concession T1)7 (2011 £)
Vanimo_Kwila
+
(E]Ol,OOO 2,000 3,000 4,000 59%)‘

3-126 L—4 B 2[4 5 Logging Concession T!J7 (2007 )
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D. teOBRAFHE EERL ERHEZ2 )T O

(a) HMLOBUNHERI & D

HHIHEME T —L0HE 1 BIEOHIE (v 74 7) % 2011 46 A 27 H~28 HIZ 0CCD E{# TRAfE
X472 MRV Design Workshop ([Z/ I TEINT 5 Z &€, MBUFEEEOBIRHE &L B RAZHA1TH &
LB, PNG (BT DA B K, ARG TRE BRI B b 2 BURE S L OAIRE K 21T > 7=, 2D
J—7 v ay P TIERRAERB X OART e V27 bW L CRE LR o BB CHRETETH
o TR B Ze e T — % OFHFFE OIS\ T, BEMEMENREZITo7- (K 3-127 &
M), 77, FEFEEICTEZITV. [ U< Workshop (220 L TNz ZEMEIEREFAED X v R—
EBIEH - BASHREITV, MBUFFERR L O N — L o FEtosE L Lz,

GOFC-GOLD Sourcebook provides framewaork for FOR DISCUSSION
comparing approaches to activity data
GOFC-GOLD Framework lssues for consideration PMNGFA approach to National Level MRV
= g EAD) definition sufficient *  Defintional issue: Forest definition and classification including
Selection of " How to stratify Mangrove consistently applied in PINGRIS, FIM-5, and FAQ-FRA
step 1 the forest Mational Report (parameters® for defining forest area)

®  Stratification: Aggregation level of forest classification to be
determined; forest / non-forest, €, 9, 15, or 36 major groups

definition

Designation of " Wallto-wall or forested * Satellite monitoring covers nation-wide land by wall-to-wall
forest area for areas only ¥ H gh rate of forest coverage in PNG

Step 2 Py = AfRe-forestation requires ¥ Necessity of detecting A Re-forestation and deforestation
acquiring wiall-to=wall *  Boundaries for reporting to be considersd
satellite data = 2010 Forest Base Map will be compared with 2002 status

selection of = What required resolution, ®*  Nation-wide [to be soon procured)

satellite update frequency = RN S PRI RN
Ste 3 ! ® How to get data feed te PNG * SAR: ALOS/PALSAR (2007, 2010}

imagery and ) i

1 ®*  Partial coverage

coverage = Airborne SAR and/or LIDAR (TBD)

i . = Wall-to-wall coverage since PINGRIS and FIM-5
ish = Systernatic vs. stratified

Decisions for sampling ® [Database ability and design to be considered using 150-12000
sampling , i Unified Modeling Language

* How to identify ‘hot-spots ik, :

versus wall to i = Reports on resource monitoring, reports fram FRI-PSPs, concestigns

for stratified sampling r o
and other projects to be fed ideally including all 5 carbon pools

wall coverage

- Wit meshiadalogy mdGlﬁﬂcISFbesnppnccfdechIdFoms
Process and software for data processing Resource Information Management Database

step 5 e il ity dtecticn . :q:F.;I-;-_: Sens - zﬂ?.f;~sdr]Jan-\E{::-.;-;f n._.:dEn Mapper)
= SifLand Change Modeler [on ArcGl5) and eCogntion (to be
satellite data ; ¢ i ¢ '

soon procured] to compile 2010 Forest Base Map
® RBiomass and carbon estimated by “Spatial Volume*” from

SAR/LIDAR data (to be condidered and tested)

SOURCE: GOFC GOLD Source boak, BCA Technec sl Cooperation, ICSTEKED Miiion

3-127 XTAP VB SUVBRTOREBIZKIHZ ML FD MRV (ZBET 584

(b) K2« WFZEHsE & LBkt =% ) 7 Okgt

UPNG UV E— hEr v Z— (RSC) &, PNG IT351F 5 1972~2002 4F D[] 0> Brbk ok 78 i &
WD~ v & 7 EHRRENCOERNZ 5T LTEY PNGIZB W T E— M 72 LE
LoULORIEHEOE W ZE L TWAME—DRERTH Y (7 The State of the Forests of Papua
New Guinea” ZMR). MBI OAT T =7 MI UPNG RSC & IFEAMitH HBRICH » 7=,
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UTHE, UPNG RSC 1E EU D& 4512 & 0 At & W< O DIFEI DO FEREN & 5 A3, UPNG 2> 5 EU (2t
L CHEMNAS A~ A0 T m Y =7 RRRESNTE, ZOREBEFIATa Y27 N&ET o {ET
B S A D FRARFE 2 X — 2|2 LT, 2006 4EI2 PNG A B4+ TEAi LTV 5 GeoSAR & LiDAR %%
AL AR A~ RAEOHEEZITO LD ThHoT, KAZ Y= MIUPNGRSC DRERIZHNITDHZ &
IZ & > T GeoSAR2006 7 — % OFNEMAZFIREICT 5 & L bz, R e BETHENFHBINTND
LiDAR OftAf & b 2 [X 5 Z & TOREDHRMEEHFEOIFTHRA~DT 7 & A & [RFBEHEE DR D
BAREEED Z E2MEt L0, ZOREBITREKITKR SN0 o T, 3-128 {ZHaF L 7= UPNG
LRl aYal bRVl FOBREEE LT,

RapidEye 2011

LANDSAT 1990, 2000

—

FIPS (PSP, Concession Inventory)
FIMS

PNGFA Forest Resource Information Management Database

B 3-128 UPNG & EU QA zoreEARTOS I OBEROERE
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3.7.2 FRERT RV T OERRET | [REEER 2

A. OCCD L EEL EHRMEZZ U > V18R

0CCD |Z UN-REDD/FAO D42 %5213 TN 5723, 2011 4F 6 H IZBifE S 417= MRV Design Workshop i
RAEWEZ T, UN-REDD DA 7 v a v bAR— b (%) ICTREI N, MRV IZEIF 2% PNG BUFH%
BoEHE () %X 3-129 12757, 0CCD,UN-REDD (%) % UN-REDD & FAO 28 H:[E TR L TW\WA 4
— ) —AFMRE=H Y T AT b (TerraAmazon: 7 7 2 /L3) % Shared platform & L T 0CCD
DOIEEE L TVEESIT TV, F7-31E PNGFA L E05 D H 30TV 5 National Forest Inventory

(NFI) 12T, HFREHIZRE SALEMIT H TV D,

REDD+ MRV & National
REDD+ Safeguards Monitoring Communication
Coordination ) Information [~ Coordination [T~ (DEC) -
(Ncce) System (Steering =
(occp) Committee) 1
1 Statistics
1 ) ] Office
H ! le e (National
: : Statistical
: oo j-——————————————- 1 Office)
Internal : : : i 4
independent 1 : : H ! Verification
evaluation ! v v v 1
Satellite Land National
Representatio Forest REDD+ GHG
n System o =——— Inventory <«==k |nventory
Quality (Shared (PNGFA) (ocep)
Assurance platform)

Quality Control

[] REDD+Phase2 ~ ====p Information flow
- ) Overall coordination
["] REDD+ Phase 3 External coordination

K 3-129 PNG [Z$5115 MRV IZBI9 5 BUFF R R E#E (OCCD/UN-REDD %)

ZDRE~DH T —FaR—HY )L LTO, PNGFA/ JICA OEFHERIHHE () 272 b DN
4 3-130 TH D, OCCD IIFHMET=2 D o 7 OFAEFRMERE TRV L 2A T, A7rY=27 b T
#%fiE9" % National Forest Resource Management System (FRAKGIRE=X VU L J AT LEEEp)
ZATE ST, PNGFA OB BER 2 X—AICMRVICEBL TV Z L2 BRILIEbOTH D, £
PNGFA 721F T72 < (BB ZEF O MO BURFHRBE b [RIERICE NN OBBN A L TV D Y AT L
FHUNT 0CCD XL BELAR[E#R 2 Shared Platform 24 > 7 FLTW A A—ITH D,

0CCD,UN-REDD 231> % Satellite Land Representing System {[Z-DVNTl, BER L ~UUEHER) 72

VAT LE LTEMNIT, K72l hOVATLAEHEWIZuAF =y 7 &WEEE2ITH Z & %
EXLTEBY, ZOLENOCCDIZLD COLT TOHRETHEH I,
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REDD+
REDD+ Safeguards National
Coordination ) Information == Communication ===
(Ncce) System _ (Steering (occp)
(occp) Committee)

Shared Platform

Statistics Office (National Statistical Office)

i X Review
Satellite Land Representation System (OCCD)
7'y x 7'y
Cross Check 1 Quality Control | I Quality Control
/Validdtion |~ — I - - I
! I I
National Forest Other
Other projects on PNG-FRIMS ational Fores Inventories
REDD+(VCS etc) < [ - Inventory ;
(NGO etc) (PNGFA) L ——p (e.g. Agriculture,
(PNGFA) Water Resource)
[ REDD+ Phase 2 ====p Information flow o
[] REDD+ Phase 3 External coordination ) Overall coordination

3-130 PNG (28175 MRV [ZEE9 2 BUAF#4Ba:E 1 (PNGFA/JICA X:2014 £ 3 A)

B. UN-REDD / FAO L EML EHFME—Z2VU T

UN-REDD (% PNGFA % C/P & LT NFI (National Forest Inventory) DOXIEZITH Z &I v b
SN PNCFANTH Y —F 0 7 7 N—T NN b Eidol-, KFu V=7 FOEHEDO A —7F TR0
LOD, T THEMSINDIBRERSA VXU NIOTHFAL 72T, AT7ay =l NORRENT
SROFIERIZBNTH KEBRETHH DT, PNGFA D C/P 6 DBEFFEIZESX | &2 1772,
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(a) FRIRIEFE DIIE D BANTH) > 2

OF/ N EFE - BEfF FIMS fEZEX & bl 35 2 & T lha TH o/ SWZ L 238 L7,

Hs8

3-132 FAYhD) KEELE 2 HE{E (RapidEye)
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QR . moOMREfRERGE L 7 U v R& HUWCRREE L 72, PNGFA 288N E B2 LW EFE 2 T
% Savanna & ZRMIZE D B 72 OITIIRHERIT 10% 3 E F LV )3, RapidEye X° LANDSAT D43 fEHE L~
NDYFE— Lo P TIEREF YLD e A2 b a2HH LT,

;‘----ff?-

20%?

|

10%?

|

e 1 i

3-133 SNERETFELSEROHTE MER)

3-134 ENMREGELHEROHTET IR
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OfE B MBI X IHEI LT Central Suau HUE OMLZEHET — X 2 W THEE LT & 2 A,
BEFD FIMS OEFe & A U /B E 3m & W ) ERITRY THHZ L& Lz,

: { R HEE T W KRy T i 5<7
- - ol « a, .
¢,'§v.'"_- FN E i 3\ Tk
- e e T aﬂ-‘g -
o Y 5 y A Iy T, . 1w \
et . o s
A . - ", L - iy j . - 5 :
L 2 g 12
b by
- 3 2 Sl o ST
_ ra - .
I - 4 v
el - . L
' e B %y
F e 3 2 8
PTG d

o . - - 2o 2 TN S 2
N Y. ) g PR o r R0t -
002505 1 15 2 25 |~ "ha e Y - B : i !
km : i B ‘
A = - U s T ek e B )

3-136 fZE#T—42% FHLVI= Central Suau Mg D= DIREE
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BRITEFR Béa‘é NE TORERDOBAE L PNGFA THWHILTEZFIMS IR 5 ARk L OB
THIgE O ER. T L TREMNICARBE SINTERREREE 347 1T T, &I/ EEIT 1ha,
MR 10%\ *ﬁm I 3m ISR E ST,

& 3-47 PNG DHEHERICETIZROBBERKRMICETESh-RRER

—mm—

hectare meter
UNFCCC KP Range 0.05-1 10-30 2-5
FAO FRA2010 0.5 10 5
PNG WS, Feb. 2009 0.5 10 3
. Small huddling
PNG Tentative 2013 1 30 3 19 Feb. 2013
1 >50
AL (smallest FMU)  (LU4 Min.)
Montane Forest 5-15
Woodlands Up to 10
Savannah Less than 6
Scrub Upto6
Grassland Less than 3
Agreement in 1 10 3 16% Aug 2013,
Combined NFI WG (3) Lae

PNG IZMNEDNRETH D Z L 2B 25D L BHEE 10% /R 3m &) DX D /NS VWET
BHDHM, C/P Lifim LR & L TlE, Savanna <0 Scrub [Tk & L TER L T HA L FHT X
ThHhHIETERD—E L, 20D THIEBOREELZ 77 Ry L—ATHER LT E Z A,
BHESRITN 2 VRO (L0%REED) OEFARL W2 & 2R LT,

F7o, BEFEOFINS & OFESGMHEZRS LWV OB D B, Savanna X° Scrub [T E L TEFKR L T
Bl & 7372 Grassland & XBIT 2 HRLEE L0, ﬁﬁ ii%ﬂi& 3mETDHEBEAEMNEI N L LD,
ZOHEITIIBAR S IR/ NS N DN S 20 72DI2, —INICIIBER IR 7 2 L b,
FROBHRERILC/P OEREMI-TLOTHDHZ L 2%7&%; L7,

(b) NFI HZ U v ROt o 4%

C/P 78 GIS ZHAWT NFI HDOZ Y v K (dkmxdkm) ZAERNT 52 & 28 Lz, 2+ T 29,000
DTy Retpolz, TN NFL OF LA X b OEEGHG AR L OGS EG N & 25 FE
Th D,
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3-137 NFI FLAURUN)ED 4km H1) R & FIMS HE4£EHE] ., PSP

B 3-138 4km 5'1JwK & RapidEye BIEEBOERShHE (Ry—ILEK)
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(c) LA v b Y

UN-REDD&EU/FAO % NFI OFEfiE D 7= DT, Collect Earth & FE[EXIL5 GoogleEarth #X— A2 L7-
TLA R W - BBV AT AEBIF LTn, DY AT AL Google Earth CHA'E Al BE72 48 5
SfRRERT BB OHFI L > T, BHFRIHX . BRZ A 7 BHERSCER-IW) NS0T 77 A
FREE, FIM L 72 2mG o, ERoFR, £ OMmBIEE# % Google Earth O A % 7 = — 2%
HNTHBICANTEL LI LD TH D,

AKT7avx7 FTHE, YU AT LAOMERKRE (B : AT 2/ EEE, LHFAHOHEIC
FIHT 2 GO - HIRr L) 7 PRI « W A X ~ A XTI Y , A7a Y=/ bo
HEBEENPEND L) KEETo7-, /2. A7 =/ FTH RapidEye Hif4 % Google Earth
SRS LCHREE h L —=0 7 &2 T o TE T, #9597 L) G EmaE A 7 D C & 725
DEBEIENINDHZ L Lo,

. Lot Barcntiom Hotory r *. = [
¢ LT
acal < T, e

LRI T
) o, peasasm
¥ proen
=3 apinm
A4 an.TeEm
GO TR TR

3 R D loed 10D, dager L el Py, 1Y

TN i Deeitid
LR RTINS SO
B o peany
A} opecom
AN oy e
A1 as-pazim
A8 am. meam
LN O o =

In 4+ o
Eume Ll Gl 1

e . : Coogle ez

—

o

X 3-139 Collect Earth(FL ARV M) #MH - STEI AT L)

(d) 4:[E RapidEye 7 — & ¢ KMZ Z5#a

C/P 1% UN-REDD/FAO D42 %5} T, GoogleEarth 2 _— | L7=F LA o _v U HEL RT 4
(CollectEarth) #FHWTZ Y v R (4kmxdkm) OWEGHEIFTEZIT> T\ 5D, Lo, #ilgic k- T,
o TR T B AV S TR B, LANDSAT [Efg (30m Z3fiERE) OAThHIcd, K7my =’
N CI3ER 7' 1 M Tl S 7= 22E D RapidEye [Hif§ 4 A /L (5m 43fi#EE) % GoogleEarth FHE{§ ~7
—~ v b (KMZ) ([ZEWEITS T,
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3-141 GoogleEarth ) LANDSAT E[{#&Z#iL 7= RapidEye E{§ 0D L5k
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C. PNG DHRMHEREZR > J OFKRiEE

(a) BHRETRIERERT —F N— R L FEROILIERH

AK7ayx 7 O LR = B E O IHES L O SARIC L - T, PNG OFMKE
TEHEET — 2 X—ADFER L A Y OEEL L OFOFIEHOREM L 7225 FIMS B OVFIMS v
AT LBUEMNTET LT, FEBRITEMDBIG S L7z,

— . TOT—H_X— AR TR T o o 7= PSP X° Pre/Post Logging 1 X2 h U D
F— 2 DEFRIA S L 72 o T 72 & & $12, UN-REDD/FAOKEU @ National Forest Inventory
DOUEff - FHETEB AR L CE e 2HTH D, Ko, W7 RIMEL OBHFIZLY | PN R TDOF
JE s O E OT7 — 2 G 5E T L CEE S bR I, TOELH LN E o TE T,

—

ALOS/PALSAR
(2007, 2010)

PSP Survey, Other

projects by NGO/SCO
etc.

Pre and Post Logging II

Inventory: FIPS

Strip Sampling
Location Map

DSM & DTM from
GeoSAR (X&P band,
2006, 2012)

LANDSAT, some SPOT

Multi Purpose National

(EUR 8M
UN-REDD/FAO&EU)

FIMS: Forest Inventory Mapping System

FIPS: Forest Inventory Processing System
Production report from concessions

H 3-142 HEMERFRERT—AEIR—ZADLAYV-VRATLEFERYAAETFET H1HEHR

National Forest Resource Information
Management Database

Canopy Volume (DSM-DTM)

Forest & Carbon
« Inventory 2013-2015
Allometric Eq. (d =G,V, 2C)?

AN S NI T — 2 R0V AT MIEDRITIUTERR 20D, 207 — X X— X ARITER 7 7 HE
THEINTEA Y P TRy RO — RSN TEY, 207+ VE B LT —Z RO IER
BT B —L b 7 7 A VAFROFEEICE T B A — LN EH S, BEICER AEA N Th T 5,
HE LI/— U C/P O =— X2 B CTHESE L TN bED> TE T3,

F 7o, Rk, HOF O STV E EET D RO T — X IZ oW TR, AR E R CHER O T — 4
MBI U T S, 5 FEATICB W TH T — X O BB ECRE. 0 aTRE 22 (K %2
Hfe L. i - MM T T3 2ATHS, W7 ey =2 MCTEUNZTZ A1 —7 v 7))
R EAUE, HUOTHARE & B LR =2 ) U S IRRIN EER SN D MR S TE TV D,
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A7V el L CBIE LR EBENB L OMEFSRETEA LT =4 VAT A
() 1%, ﬁﬂv\fﬁﬂﬁ?ﬁ or¥ T arky g COFHE - FHL FNKEFEDOFTE - F R, fEAK
OFHH EBLZ2 & PNG BT DR ATRE R MBI TG T2 =2V TV AT A (L) ThD,
Flo, W7 2 —ATREAET=HX Y T VAT A () 2REIE T, HBARED - HIEOERSHTIC
AWz, a3a2=27 4 74 VA RNOEBICHWZY , 72, BHRBOK EZOFEOHE (Policies
and Measures) ([ZIEHT 25 Z EBABFIES TV 5D
— 5T, REFE=F YTV AT A (F) [ZREDD+OEF=Z ) b HETHZEE2HBID—>
L L TW3b, REDD+OE=# U > 721X, UN-REDD/FAO 7% PNGFA |Z & % National Forest Inventory
DFEizE TR LTS EHIZ, 00D 2R E L TT T VNVDHEMRET=F U TV AT AE_—RA|T
L7cE=4Y 7T AT A (Terra PNG) DMEFTSNTWD, T DT AT NIRRT FIEDO L%
WD LT HHEHERICE S HEREOWELH A D LERH Y | ZhbOFEREEEE VT,
PNG @ REDD+D§FERXF1° REDDABUR DR EICH 575 Z & DRt ST 5,

INODFE=FY T UAT AOIEREL 725 00N, EIFHEMEEREX & National Forest Inventory
TV, JICA & UN-REDD/FAO IIFRMER DR ESCHEM TR | RBBILFEICE L THI LT,
BEMARD, o7 — OB MORE - WEZH BT 2 H 2 RET L T, £ LT,

INHDVAT LAOBEEE & LT REL/RL @%E%’)—wﬁ EHEEOHEEZIT) Z L EZRFIL TS

Monitoring for REDD+

—— -
———— —_—
- —

—
-~

Institutional REDD+Policy =~
Arrangement & Strategy ~

I \
International Forest Area Statistical \
Report Analysis AR

Satellite (LANDSAT & GoogleEarth) - C°"eCt‘Earth

S~—a ---" alkU/
— e

Definition WHEN,
Classification
Stratification

Accuracy/Quality
Assessment/Check

7 N
/ Satellite (RapidEye, ALOS/PALSAR & Google) & Airborne N
, BEDE d e PNGFRIMS
\ 1
\ Forest Logging Forest Vi

B Clearance Concession Plantation =

~ ”
- Driver Community e
=~ Analysis Forest w - .

_________ Monitoring for SFM, PaMs

K 3-143 JICA & UN-REDD/FAO ME#IZ&k % SFM&REDD+E=ZARY VT VAT L(R)
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373 BENHMRRERBOZLOHH

“3.5 B L ITHRDIEE) “ “3.5.12 BEfFT — & 215 H L7 E O FRMYLE O ERIZ BT 5
fhatk - 0JT”, BL N “3.5. 13 MBI X321 5 RFBEEHEBLRD D OBELIZ O TORF
TRHE LB, INOLOIEEZE U THLNE 2o BEZ IS E 2T C/P BLOEHEMZ &
B L ERE,. A7y s MIBINT, 2F L L GREOHFRWENE L OREEHEH T4
179 2 L3O CTREETH 5 LIl S iz,

— 7T, AT FAO 28 5 FHICHY B8 TV D ARG IEFEE (FRA : Forest Resource
Assesment) 2015 [Z2E OHRMRHEFEL L ONA A~ A RBEBEEIRET DL LBRDOLNTEY,
AKFaP =y FTEE LB EBRR AR LW & OBEERH -7, BUHIHMF & B LR,
FRARSAR] (B ver. 0 725 ver. L ~ORBATBRE) IR EL - ab HRFAM 2 +0 1247 2 TR VIRBLIZDS,
PNG (21 B 2 [E L~V TREHOME—OFHRTH S 720, FRA2016 |EREITH Z & & LT,

ek, 3wy MAHUTIC IS D R b o b )RR LB MR CRE S iz
BT — 2 VT IRBEEREOHEEICOWTCIARETHET 523, MEOHFMIRELEHEEDOLELD
BHUZBEA L Cid, “3.7.4 BATH RSP L~V OER” O CRiET 2,

A. ZELARILENRE L ERRREBRBOHEE

(a) HETE F51ED AT

AfE L L Cld, ZRARELAZIX 2012 4y #EIE H IZ FAO O Global Ecological Zone ™ 9 Higii7e & D
ZRE L TYTIEID,. FD Zone DFHINA F~ Af L LT IPCC 2006 Guideline DF 4 7 + /L ME
EPRALTCHTADLEDLZ L E2FEARE L, L - I F A A~ 2T T 0 7 4V MEZFHWD N,
U &— FEREA. HEAREWICE L CIE. Tierl L L CIIMLAEATIZR VO TRATH L L L,
Fo BB LA I~ ABICIRFEHR (IPCCT 4 7 4V Ml) 200 CIREEREELZHETE LT,

Classification of Global | o CC 2006 Gudel! |
Ecological Zone (FAO) uidelines

Translated and X Above Ground Biomass: Tierl Default value
applied to Below Ground Biomass: Tierl Default value

Litter:
[ Area of Forest Base Map ‘ Dend wood: —L Excluded for Tier 1

K 3-144 HEMNAARR/ RFBEFEEOHESEZOELRRET
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(b) Hi_EFANA A~ A BOFHE
PNG 1Z[E 414728 Toropical Ecological Zone IZJ& L TE V. Global Ecological Zone (FAO) D 9
b BRI 2012 OFAEAEZ A TR b L2 D&, Z DOHAMIRGECHRIR O RS A BIE - Mat
LTHTIEID, IPCCHA FTA DT 4 7 40 MEZIRE LT,

Forest Base Map 2012 (PNGFA/JICA) » Global Ecological Zone (FAQ)

_— Forest Rase Map 2012 ———

Lower rainfall area D Dry seasonal forest Tropical moist
W Woeodland deciduous forest
. 5a  Savanna .
Sc Scrub Tawb Tropical dry forest
O High altitude area L Lower montane forest T Tropical mountain
Mo  Montane forest systems

3-145 FFMEAEE] 2012 & Global Ecological Zone (FAO) M H8%

p,pplﬂ..dmm. TIER 1 ESTIMATED BIOMASS \'unsml:;::ms 4.7—4.11 {(EXCEPT TABLE 4.11B)
atharthan {VALUES ARE APFROXIMATE; USE OXLY FOR TIER 1)
mangrove
Above.grouna | Above-ground | Avove-ground | SLEECS
biomass in owth in
m Ecalogical zone natural forests wf::':;“ u.wm:m p‘mm
(FAO Global Ecological Zone) “““::ﬁ;""" (tfonnes dm. | (tonmes d.m. :::;ﬂx
ha") ha™ ¥17') hat :'.rJ!
Tropecal raan forest  ThAr 300 150 10 150
Trepecal maoist decadoons forest TRwa 180 1200 50 lo.0
Trapical Tropical dry forest TAwb 130 60 4 g0
Tropecal shrabland TBsh 0 an 10 50
Tropscal mouniam systems TH 140 %0 L0 50
T T g T g e ™ 140 50 100
Sub- 0 SR 110 &A 34 B
trogical ; 2 2006 IPCC Guidelines for H:lim.lﬁrﬂnw Gl:lmﬁnturf.ﬁ'ﬂlumr A, Chapter -’. page 4.63)
fn";":;g:: Table 4.3 Above-ground biomass in mangroves (fonmes d.m. ha )"
I Doanain Region Above-ground biomazs S5euC] Range
{ Tropieal Tropical Wet 192 (n=49)' 187, 204 £.7-334

2013 Supplemant to the 2006 IPCC Guidelines: Wetlands (Wetlands Supplement)[Chapter 4, page 4.13)

3-146 #h EER/ (A< RIZEAT B IPCC HARSAU DT 4IA4ILMEDEIR (Tierl)
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F 7. BAAEARX 2012 D4
(FAO) D7E

Global Ecological Zone (FAD)

PHAE B AR 9 2 AR K BRSO R i & Global Ecological Zone
TEFE LA A~ 2B GIER LT, &kl & BDON DGR ZEE L, Tzl
OO THL LA A~ 2 BE2FRE LT,

IPCCABG

Low altitude foreston
plainz and fans

Low altitude foreston
uplands

Seral forast

Fri

Faw Swamp forest

Dry seasonal forest
Littoral forast

Woodland
Savanna

Scrub

Lower montane forest

Me  Montane forest

M

Mangrove

High

High
High

Low-Middle

Low-High

Lowr
Leswr

High

High

High

Trogical rain
ol forast
High
High
Middle Tropical moist
TAwa deciduous
= forest
Low- Middle 1 0 Tropical dry
forest
gl Toha e
Low shrubland
High Tropical
T mountain
- systems

Wet: 0= 3 months dry.
When dry period,
during winter

Wet/dry: 3 =5 months
dry, during winter

Dry/wat: 5 - 8 months
dry, during winter
Semi-Arid: Evaperation
> Pracipitation
Approxmate > 1000 m

altitude (local
variations)

140

192

Sopurce: Forest rescurces and wvegetation mapping of PNG  (Hammermaster et al), Global scological zoning for the global forest resources assessment (Fad)

3-147 FEMEAEE 2012 & Global Ecological Zone (FAO)® 3t it B {%

Area of each forest type
(Forest Base Map 2012)

Forest Base Map 2012 [PNGFA/ICA]
| rorestiype | Areatha) |

Low Altitude Forest
on Plains & Fans
Low Altitude Forest
an Uplands

Fri Seral Forest
Fsw Swamp Forest

D Dry Seasonal Forest
B Littoral Forest

W Woedland

5a Savanna

Sc Scrub

Lower Montane
Forest

Mo Montane Forest

M Mangrove Forest

B,BO7, 748

12,404,244

158,783
2,070,809

957,387
69,994
3,091,027
651,825
394,340

8,221,846

338,050
524,582

B

AGLB per ha
(IPCC default value)

Assigned forest type of
Global ecological zone (FAD)

TAr Tropical rain forest

Mﬁuphlmuhtduﬂmut

forest

TAWE Tropical dry forest

TBSh Tropical shrubland

Tropical mountain
systems

3-148 FHMERE 2012(ver NZEICLIM EFBNIFTREDFE

175

" AGLB of
each forest type
| AGLB AGLB of
value each forest type
[t/ha) (mat)
2,642.32
3,721.27
300
47.63
621.24
185 " 172.33
12.60
130 401.83
4563
70
27.60
1,151.06
140
50,13
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(c) HIFE A A~ 2 EoE
(b) THRRAMIEAR O DA ISR R L7 B S A A~ 2B LTS A A~ A B L DOILREET
Z@b'@:fﬂﬁ?%ﬁ/i\/]} j_'VX%%%I'% L/fCo ﬂﬁ—F%B/\‘/]’ j—vxtt%&i IPCC?,{ Sy F{E%ﬁgﬁzbf‘:o

BGLEB per unit area
BGLB
Area of each forest type T ot e e Lk e
= | of each forest
(Forest Base Map 2012) : oo
R: IPCC It value P
;i TAREE 4.4
ﬂppli!dlﬂlnldl.l 1 B B of BELEM RO BE0ALN A TO AR T AR AD RICM s {R)
other than | R
Mangrove -~ Eoek Al -growsd |Peans nual
| FAC) GRobal Ec :;:;l.r..:-u: o 1:;:;::.‘," I
Tropacal cesdovrst TAs oir Il-i:n-i“c-' (1271

pome 4:5] Ebalaary ot ol | 008

2% ot b
Tropecal mowi decidoos, fonn el S | B
K . ] i
Thics " ,;f__q"_"'-'h. 004032 000l Mekuary o al, 2008
Trupical s "'“',‘u"""mb_‘*“. ossmm . conll Mstany sl 0s
Trops: w ]
Thwt: ““""l‘.‘""“__““‘ul Rommrr-oonll Mekeayeral oos
Tropueal drailind Tk L E] Poupos, 1960
Tropecal mrrasiam v ™ OE ST - Bl Saagh sl dda

[ ——— s

H006 IPCC Guidelines lor National Greenhouse Gas Inventory (Molume 4, Chapter 4, page 4.49)

liedita Tlﬂrt!Illrulhhm’-dmnn;hmléh-uiklhmn'
Mangrove 4
[ oot
Dumain Feginn g piel Range
ot dm J°]
Teopscsll Wed 045 (=1 5) o471 04 oui-1.1
Trepscal Dry 0.3 {m = 57 03 030 00507

2013 Supplemaent to the 2006 IPCC Guidelines: Wetlands [Wetlands Supplement] [Chapter 4, page 4.13)

3-149 HTFE/NA A~ 2D IPCCHARSAL DT 474 ILMEDEIR (Tierl)

BGLB per unit area BGLB
A f h
rea of each forest type | ; it | ) | = | of each forest
(Forest Base Map 2012)
R: IPCC defautt value i
Forest Base Map 2012
(PNGFA/JICA) Globsl | . agit BGLB G
ecological (t/ha) R (t/ha) each forest type
zone [FAD) (mat)
977.66
. 00 | 037 111 SAT0.0
17.62
229.86
X - 41.36
TaWa 180 0.24] 43.2
3.02
TAWE 130 0.28] 364 11251
! 18.25
TBSh 70 040 28 11.08
310.79
™ 140 0.27] 378 13.53
192 0.49| 94.08 49.35

3-150 FHFMERR 2012(ver.1)ER—RIZLI=M T /INIATRAEDFE
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(d) FRMAAL A~ 2 EOFHR (21K)
(b) & (c) “C“%‘% Lo Ad~ A% L L/a\zbﬁ’f\ RN, F~ A BZFR LT,

AGLB + BGLB = [ fotLiving ]

Biomass

"""" BGLE . 100

Living Biomass

[mﬁwm} (M) (mt)
P 2,642.32 977.66 3,619.98
H 3,721.27 1,376.87 5,098.14
Fri 47.63 17.62 65.26
Fsw 621.24 229.86 851.10
D 172.33 41.36 213.69
B 12.60 3.02 15.62
w 401.83 112.51 514.35
Sa 4563 18.25 63.88
S 27.60 11.04 38.65
L 1,151.06 310.79 1,461.84
Mo 50.13 13.53 63.66
M 100.72 49.35 150.07
Total 8,954.37 3,161.88 12,156.25

3-151 FHERE 2012(ver. NZEICLI-FMN(FTREDFE

(e) BMRFBLHEDFHH
FRIRASA A~ ABNTIRFBEHRD IPCC A RTA4 T 4 74V MlaZDTHEDE T, MK
EHEETHE L,

Sk

Total Living | [&mmnm]{ Total forest J

Biomass (CF) biomass carbon
Applied 1o forest TAELE 4.3
ather than CARBON FRACTION OF ABCVECROUND FOREST BIDAASS
i i Carban fraction, (CF)
a
Domain Part af tree : ' Referendes
[tanme T {ionne dm.§"|
Default valoe All 047 MoGroddy ef al, 2004
Andrese and Merlet, 3001,
Al DAT (0.4 - 0.45) cmﬁ cr g 3"':'._: L :
H006 IPCC Guidelines for Mational Greenhouse Gas Inventory (Volume 4, Chapter 4, page 4.48)
Applied to 'I'lbltl.l{mtunmﬂmwdn—gmrmn[l_ﬂt:wu.l'r
STREERR L Companent l s Cl Hange

Leaves + wood' 451 {m= 4Ty 49 471 422-302

*mdmnm.mdmlmz Bouallon i al . 2007, Sarmper, 2002 Alonp el 3000, 2004,
Krisbensen of al . 2008

K11 Supplement o the 3006 IPCC Guidefines: Wetlands [Wetlands Supplement) {Chapier 4, page 4.12)

3-152 REBSERIZETBIPCC HIRSAVDTAI74ILMEDEIR
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3-153 HFMERE 2012(ver.NERICLI-FMRRFEBEDFHE

(@)~ @) THHLTEARATr Y =27 MZEDZEE LIV EFG L Lo FEEEEOHETE
SR AR AL DS FAO I2HEHE 95 FRA2015 D K7 7 b 3— 3 > (12 A 42 R EL% X 2012 ver. 0
ZFM) CbHFH S, BT m Y7 FORIRD C/P DEBITIEHENL Z Lol
Fo, TP METRICITRME RO E 2 868 U7 R AR 2012ver. 1 2358 L T,
D~y FICFEDNTYGE LT EFHER DRI TRt SN 7 Gk L7o R & SRR HRE R
IXIRMTERHZ B DT, Ak, BMTFOBEIEZTR 5 BRI, B ORBUCIES LS T —F 2 AW CHEE
BE LTV ZEREIREND,

B. RAOYMRICH T EFHRRREBTEOHTE

PNGFA 1% REDD+D /34 1 v FFAAHIR S LT, 5 DD EVEBZ3HE L TlED TW5 (¥ 3-154 &
ZH), 20526, BUIER - 7 RA—FT—LBENRIN, 70y =7 FOY A RHRRE ST
% DL, Milne Bay /M (Central Suau Hifi) & East Sepik M (April Salumei) 2 -2>Tdh D,
PNG 1%, ZMFAEZITHTDDOT 7 EAEREALT LHEHINTE LT, £7-EL0 97%I< 23
A TH D7D, BHEICSIH A TREZIT O Z & ITMD TH LW T, FEARIIZSEH A D FFA]
DELN TS EFL 2000 A Ehb M my MlkZRETHZ L o7z,

C/P BLUORHIEME L i a1T o TR, PNG OFMBA - HILOFERDO—2L LT ET b
TWLBF L T DA /XY FEERT DIEAFIR SN TEBY . 2 blEN AT 5 Milne
Bay JIl (Central Suau #li) TEHHOHTHEZITO Z BRIV EWVHFERICE -T2,
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. Proposed Activities

1 Milne Bay Reduced Impact Logging
Prov.

2 East Sepik Forest Conversion
Prov.

3 West New Secondary Forest

Britain Prov. Management Afforestation /
Reforestation

4 Eastern Afforestation
Highlands Forest conservation
Prov.

5 West Sepik Afforestation / Reforestation
Prov. Forest Conservation

B 3-154 PNGFA A EELTL'5 REDD+/ X1 OV RZE DR

RFBEEFEHEEITE L TIIM2HET —F (GeoSAR) & RN FTA T 2 M L7 — & 215 LTtk
FREMBOHE ZAITINAT 7o, UTICFEOMBELR Y v BEL OB HICI > THRLATNS
FRICHOWTHRET D,

(a) BIEESAEFEHEE (Canopy Volume Estimation)

BRYE— MU 73 2 RCDOEBN—ZADOENT (Activity Data) (ZIF5RVAY, REDD+ Tl
72T T, REFEEHE (SRITOEERN—R) 128D < HEHfREL (Emission Factor) OBH¥E
DERE N D, B I EFAIC L > TR DM, PNG OGA X L TS OREE 7 7 & A E
BOMED®, [EHEAERICAHFICREZITS 2 EnREETH D, £o, H EFHE T B
TILEREICHEZ T2 Z ERNEELWEERD D,

ZDEH PNGIZBITAAT 0 Y27 FTIEHEREY T— M r v ZITICINZ T ZE T — 2 12
L HBERBEET VORAERFT 22 & & Lz, ¥ 3-155 IZBEEAREIC K S IRFERE
TE OWEEE 2579, #iZee T — #Z 12 1 v Digital Surface Model (DSM:#fiZ15) & Digital Terrain Model
(DTM : it =) 2 [FIRFIC S L, DSM 7225 DIM 278 L 51 < 2 & TRESREAHEE TE 5, HEE LT
BHEm AR & B T — 2 B HWT, MREOHEEEIT O .
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e |t is difficult to implement field survey for wide area (land-owner issue & accessibility)
e It is difficult to measure tree height accurately in forest due to high density of forest
¢ In addition to 2D area analysis by satellite, 3D volume analysis by airborne is desired

Digital Surface Model (DSM)

What is Canopy Volume?

Digital Terrain Model (DTM)

w0

.« Canopy Volume
P4
*

Stand Volume
(kg/ha)

-

Canopy Volume m3/ha)

Correlation Analysis of Canopy Volume
Stand Volume and Stand Volume

3-155 BEEABICE I REEHEHTOHE

(b) FIHF 2M1ZeH7T — % (GeoSAR) DEEL

A7aY =/ N TEHBESEREOHEEIZ GeoSAR & XN D MIZEM L — & OF — 2 ORI Ot &
1To72, GeoSAR OFH A Fait L7ZHEHIE, 2006 421 PNG A4 12O T GeoSAR DT — & I3 Eifs:
SINTWVELENHLTHD, 3-156 |Z GeoSAR D> 2T L EL X,/L/P /X2 RO, DSM & DIM @
75, GeoSAR DOTRITEMEI Z 7R T, GeoSAR (XX /32 K& PRy RIZL Y DSM & DM Z [AIRpIZ A9~ 5 =
== RVAT L THLN, M LT —F 2 W HEEEARIELETH D, A7 1w =7 b Tid PNGFA
DI oM BT — 2 2T 21T > 72, £ —H= U 71220 T, 2012 4212 GeoSAR 77—
BT o IS X0 LIS S, FES U,
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* GeoSAR X-band and P-band DEM were collected for whole mainland of PNG in 2006
¢ Necessary for calibration using existing PNGFA inventory and some additional data
* New GeoSAR will be collected for sample areas over REDD+ pilot activities in 2012

GeoSAR Surveying

[ Difference of X, L, P band|

[GeoSAR Flight Plan 2012 |

DSM - DTM
Mountain Conservation Area

Flat Logged over Area

K 3-156 fZ2#L —4 (GeoSAR) DIEE

(c) BEAFD GeoSAR 7 — % O HHAFEMT Ok F

3-157 X PNGFA 235+ L TV 2 REDD+ /31 & v MEBHIRIZ ST 5 2006 0D GeoSAR 77— & D

FIHIRATRE R 2R3, £ T ORIIA IO RN 2R L TW\Wb, Z OMEIZiE PSP (Permanent

Sample Plot) & A v _y MU F—ZBNFEELTWAD, BIRO KX 728 X HEMIZ DSM 25 DIM 272

LW m ST — & % 2.5 IoeRas LTV D, HEIIEERmIMEWT U 7 WRITHR G, G,

FLTHROPRLBIENENT Y T2/ R LTS, BIEOE SCEE ORI 2 mHYIEETE 5 2
CIIREDD+H{EH E L TIHEFICHIE TH Y  EEIZ S GeoSAR 7 — Z 1T PNG KB 2K Z B X— LT 5,
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Profile Graph Title

B 3-157 GeoSAR(2006 £F) D #HAfRHTHE R

(d) HHE R RFEHEE D 723D O 1 = FRA O 3

BEAF D GeoSAR 7 — & OHIHIMEMNT DFER & B E 12, MR & IRFEHEE D72 O EFRA DOFHE 217

Too 7220, EDOX D RFAEDNEE LDt - T 572012, FATHELITI 2 & & L
FRIAEREOHIILL TO 2oL LT,

(D PNG 128 T GeoSAR Z{EH L72E L~UL TO/RMRBZBERBBEOHTICE G D0 O EE A
FEMEE FIEA BRI 2

@ FphA X b U FAA RS XU GeoSAR 2> 545 B 41 D 81 6k R A D BEIAR M A ARGIE « 20T L C ARk
REBELATICHEET 5

— 5T, BhEEARREHEEDO T2 DO EAE L LT, AV v =7 FTHHT 2V E— eV
JT—HOEEICELTEETILERHD, T TATa Y27 FTHWAIER2ODT —X
(GeoSAR 33 LT RapidEye) IZ DWW T, FNZEILDRHRAZFER LT,
A) GeoSAR

Zefilyfigee (EAH) :5 x 5 m

77 A NEHE c RE S (R TR

NLEHREEE (2012 55— 4 2006 4-C7200)

> IEEJFIA ;1. 0~5. Om (i) . 1.0~3.0m (FH%T)

> KEHM : 2. 5~4.0m Gifaxt). 1.0m (FE)
B) RapidEye

22 R (B A 1 6.5m &2 5.0m 2 Y BV o 0)

NEERGEE (K, A% 4-30m (1/25, 000~1/50, 000)
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3 GeoSAR <° RapidBye | % LiDAR RCim iy REERTIE LV D IREECHEEIZE D b DD JE K72 PNG &2t % H
N—FTBHZLENTEXHFRETHD

F7-. ZHETPNG TITHINTE PSP (Permanent Sample Plot) oA »_X» hUFHEDOL B =
—. 0CCD Z 4% L T\ % UN-REDD/FAO % Winrock International, HFE7 V7 (T4 R) OHEFD
HEZITV, SEIORFOEE L Lz,

950 m

3-158 BRFD PSP&AUARVKM)FRE. B -thEon 0y EH|

<7'mvy FOJIR>

7y MIEER A BRI, ENENORER S L0, AT s hoTay MNEFHImTT—
MR R EG, BB X OEANC O W TERE L (2L, A REXTRHY, LTFLHLID
Y TR,

F 3-48 TOVMDRIREFTDRHER

JEAR F 451 KA AT
b Temporal Plot - AESFREO(EAUD) | FHEAESEEL
(for stratified map) © AESENLLTED - AR E 23 R
ES# | PSP < REW) R BT A R
(Permanent Sample Plot) - BlHEfENE S © BRETRFRAT SN
V3EN 7 NFI - AEmWTEAE AT ATEE | - GPS HIE L
(National Forest Inventory) - RlEfENE S o R RIS Hl |2 T

<7my hOREX, fLE>
70y ORI IRCNMNEIZOWTHEEAREZXFVRHLIN, K7 o7 ay Ma¥EHTm
FCEX, EE, A, HFMIcoNnT, HHaEs B ICEREIT-T-,
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® 3-49 FOVrOKRES, IBFLEH

B g
kS | R -+ NFI(FAO @ NFMA) :250m
+ GeoSAR DOFE & Wrim FE O 2 b : 250m [ ZRER AN E E LN
530 o PR 0D B KA e B i TR 40m
+ Wood Hole Research Center @ LiDAR Fi~7 2>k (40m x 40m)
o c NEEON)E—ar PhHEIW (TR IR S0 D)
- BEAF HHOR A X0 13 b DS W TR ST
EaNT] c EEHONVT = ar BNHLHEI W (TR IR B0 D)
- BEAF R A X0 3 E 2 Fe DWW T ER S Tnng
75 - AT H OB EEE L TR, LD Ak Lz
© TART —HDFNTE B BT HEEHTE, Bl ELN

728, PNGFA FTE DEEFDO A X MU FHED 7 v v MIE % GeoSAR DY 7 /VICENQTHIZ Y
DMK 3-159 TH D, GeoSAR DI fREE dm O E/yfRAEAEE T 5 &, i 10m (Z/h &<, £i4 50m
FRIXEOERHANT & L CIERE T X, FhIgo Tl BERENEFEIENEE L E Bbh b,

B 3-159 GeoSARIEET—ARL PNGFA DAUARVM)FRAETOvE

FAE - AT LIz 2 2RI, FATHEO 7 1 v MERE L O A X &2 /E) - 38 L, HiZer SAR
F—H L O - BEEDO T, HIEMREIE 40m & IRDICFRE Lz, £70. MIZSEORITHIMIC L 5%
BERFT 5720, Hlahmo7 ey FEflehAmo LFER Ty MaRE L, AL lha
LMD EDICRESE 250m ICERE LT, FRIHAED 72 v T A &K 3-160 (|29, HET 1 v
M 77 vy MZOWTE, ImUAFO7my b mUGFBEIN ImUGFOY 77 my MEREL
776

184



NITF7Za—F_F7ERBEBRRO-ODOHFMAERE=2Y VJICBETHEEIALETOD LY b (BEZER)

3-160 7AYrTH ALY (I8 40m x £ 250m O L F7AVE)

F 7z, BEAFD PSP TIHMHED YA XZFHH L CWDEA, 2 ORI E DOV % AV TR 722
B ZVERR T D Z E N TE D, GeoSAR DT — X IOV A X, ERY BE L LEENRH D
ATREMEDN 8 2 DT, FATFHATE PSP L [FERICHIED YA X435 2 & & L, BEfFD PSP %
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(e) HEf ek i AR FESEAT O 7= 8O D i D Hi_EFH A

RS FE EHEE D12 DA BIHIGH A O AN OMRGET, 38 LOWIZEH SAR 7 — % O FlED
W, a2l R A RO 1-2THD Milne Bay /N D Central Suau (Z2BVT, 2012 4 5
H 1 H~12 B2 CTHEATRMM A 21T > 70, BIHFHENE 2K 3-162 (284, H#iI Milne Bay

INOMHES Alotau 2> LI E TOfRFEZ R L TV D,

Alotau

Central Suau

O Field

3-162 FHihERERIEE (LB :Milne Bay M /518E. TE: Central Suau ¥ KE)
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Flo, AFERAEOFHEHEE 2R 3-50 (IR T, a2y FOFKIZH 3-160 IR L7ZEBD TH
L8, 7Ty MoV, BHHMFEERICBWCIHEEB &AM ORIRD =D, hr X
— = FBIOEMEMF RO ETHIEE LT, 1om 7 uy NNOBAREICH S LT,

% 3-50 JOvrEOREEE

Plot size Area Measurement Object Size of Object

Entire plot | 40m x 250m 1ha Live and dead standing | dbh 2> 10cm

trees, and vines

Dead lying wood diameter = 30cm
Sub plot 5mx5m 0.0625ha Live and dead standing trees | 10cm > dbh 2= 1cm
Quadrates Dead lying wood 30cm > diameter 2 10cm
(pink color)
Imx1m 0.0025 Trees dbh <1cm
Quadrates ha
(green color) Dead wood diameter < 10cm
Understory vegetation | All

without trees

Litter All

BIMFRA 1T S HEC v TR L7, AL EHR (BXOE) ICHBEZE LR D, A4
EAMAIZ 20m MIEL T ey FERETDHEE, BAREL LA TEMT D 2HOGFH 3 BE
R & U, AR, MmEes, fie, BIRAE, BaEd 1 X, BhEEE, MEAROHE &
7uy NEEERY Lz, BHFREOK 2K 3-163 1277,
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Ko
it

O EENLSBZ—FA L DF @ vy hORE (LA 20m OAEH L)

@ BEORE (RIT, mA—L BEOAE) @ Densiometer (2K DHHEN /S —ROHE

® MEEEORIE 1 ® MEEROHIE 2
3-163 WiAFEXRR

(f) BEAF0 GeoSAR 7 — & L i 34 R gk

FRARE FAT IS < GeoSAR & BT Dt ek = TR HE 2 L2 B3 D fltiT 13 i £ 7 — & DI HIRAT %
1To7ot%, RV EETIE LT — 42 AT 2 ED 25720, K7y =7 FTIEED
FiELEOBRF 21T o 72,
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et DR R & LT, MR R E GIS 7 — 21k (BhEY A X&de) LT, moiEnes 2m
% (GeoEye) ® EIZHNAEDLEIL LD 3-164 (TR,

H 3-164 BihFAERRICESRLBEREREE 5 RERT E B (GeoEye)

(g) fi#MT 7 1 v b DA XDOKFT

i EFAE ORI  EEICHMAE LA, 0 HZT 7T APRORSTEENICE D D S
TEAER A RICHH SN REFESRE L 70y FOBHEEEEO RO 2D T2, M OfE R,
10x10m D7 1y M A A TIIHMABGFIEL RN T 2y ERE L, Y A4 Xb 10m 282 TW
L7128, A RIOMATICIIAE & pIlr Sz, —J5T40x40m D71 v h A X TEEIRSIT 21T 5 72
HOTay MERDIRL o TLE S T2, RIL Y S EIOMATIZIT AR &l < ni-, =2 T, i
ARPFELBRWT 1y ERZIEERAE T T O 7 1y ML EE IR TE 2 20x20m D7
2y hISAEIOMENTIC TR &l L, E(E2EDDL &L LT,

i—--i---i---i----- i S T SRR CR [ S SRR B SR T SR
I BT I I N A -
L A E i R
: T i - i
i i i i i
%1 : ;
. 250 m »

3-165 MZEHT—2BITAOTOVrDY A X (3/38—2)
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(h) BRI &N A A~ R/ IRFBERBEOMHT (R 1 1)

B Mg L OMEHEIC LY | MIZEEET — % (GeoSAR 33 L TN LiDAR) &34 F~ R/ IRFEEREED
fRMT 24T > 72 GERITER 7 0 BE OREFICHHE) . S EERA - TS FeE Ch > ToliARITH 24 7
(M) OBRTHST=DT, Al S A 75Ky LW TR 21T 572, X 3-166 AMZeH%
LiDAR O#f7 A & OB, X 3-167 D3izei L — % (GeoSAR) ODHEf7E i (A5 & DFHBI /AT
DR THD, D2 0% AL & Plot3 DfiZERE L — 4 (GeoSAR) DORrm AR (Hipke) 73
LiDAR & Hlg L TR VKL 72 o TWDH Z Ebnd, T, Plotd (3 EFHA S NEE21E &l
EHTHoToZ EBFRETHD EEZ BT,
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¢ Plot1E
6000.0 B Plot2E
304,0 4000.0 A Plot3E
o
Q X Plot7E
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X Plot7N
0.0 - ® Plot6E
0.0 5000.0 10000.0 15000.0 20000.0
Canopy Volume(m3)
X 3-166 122 LIDAR [CkAHEEEEL L N\MATRAELDOBBESHT
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6000.0 X
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& 3-167 MZHL —45 (GeoSAR) [CkAHiE S AiELt LI/ N\MATXELDERB ST

(1) AfiZE# LiDAR 5 L UM ZEH SAR (GeoSAR) DR S AT

B 7 A L O@HEC 1V | MilneBay M Central Suau Hulsk CHu/S & AU7-#i2ek% LiDAR F6 L UMiZe
B SAR (GeoSAR) DFREEMT ZHEDT=, HIHUK TIT A MFEEDE WL H HH DD, LiDAR & GeoSAR
OREREROT — X IFLZE—F L TWD 0, fEAHE Tl 2R SAR OF — #1341 BRI O 5
2> LiDAR & Lhie U CHAR OG5 CLIMlm O3 i AR < 72 5 TW D 5E N5 5 T & HDORHEN
HHMNERSTET,
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3-168 fMZEE K. LiDAR #i@ & T —24. GeoSAR i@ & T — 4D LLE

LiDAR/LAS 3D Image

TreeHight_GeoSAR2012

3-169 fRZE# LiDAR LHiZE#% SAR(GeoSAR) O LB &4

ARRE PTG SR A B £ 2 LIDAR (S DU TSR i (A & 3o A~ 2R E DI & 5 FRE OB
RoneoT, EUFREER L CRBEMBEOHELITO 2 & & Lz, —H . GeoSAR IZ DWW TIE,
ERIOMERTELL FICRKREWZ EMHALNE R oloizd, IRT = — X TR T Z OB ORI
T 72 RE M 72 AT 2 & T 5 Z & & LT,
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(j) LiDAR 1T X A IRFBEEEOHETE & GeoSAR OFREREM-OfRET (Br 7 1 HE)
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374 RITHESRIEHL R OER OB

A. MM EBEMZER U ERRBEE

AT S RPEH L~ L OERCT HITEE L CTIE, PNG DM - b KT A N—4B[E LT
ITERMREALD A L CODHATTEMT 5 2 ENHEHRMIZ2HREEE L TEHEE LW EEX T, 2D
7o OITIXFEMZR AT 21T 72 D RIS, So< 0 E LT 21T - THEHARK DV IAD D & KU,

7272 L, PNG (OB R EG TIXENE - THT T 5 Z ERRARERZ U T HRENWT &
FIRE R 720 B 5 - DI AR Z L IZE AU R Chn e WO ERH 5, £ 2
THRFESIFICH LT e N2 N Th b L— 2 % O TR U O fEdT 217 > 72,

B 3-172 L—5&E(Ck5FMiE A Hhigi DIEEEH (RUERS AV IE SR hisk)

EREEENE, BRI A 270 0 RIS CIAREICHERR T2 2 L8 TE 2705, A OB
RZ A N—ORHEIC K o TEmHER 2 i3~ 2 72100 TR b 2 04 - #4252 LB REETH 5,
ZOEORGET. YO LV—FEREEZ D T —ET 5 2 & T, 2 ki (R AT HE)

ERDBIHRET O ENTE D,
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2007 PALSAR (HV) 2010 PALSAR (HV)

0

Color Composite Image

B 3-173 2E:HiD SAR BEDHF—A RIS K HFH MR Hhisk D4 HH E 51 (54 X BEMH)

Z DM AN 2 B 7 v B TR S 7=, PNG 22+ 2007 4 & 2010 45D ALOS/PALSAR
B A2 HWCEH LT, ImFEEICHRKED (B1) BMTh T oz o< b LE Lz,
YERE L72 PNG 210 7 —Apkiifg % X 3-174 12787, IR TR LIZEr B2 b rTREME s & L T
M SN=GCh D (Fric B 7228 L LI X West Sepik M),

Z D2 RS AT AT, IEEIZ OV TIE PNG OE UL THER T X 5 X 9 72 KRB Brbkisi b
AL TWRWND, N~ EF N TOARAr— VYR L C T T URTHI LT, BETST
T—a VRO R X U /TEB O AN L OmEAEE TS LN TE D,

ZOELHFER BB EIZ, PN OFMID « HILOFEER FTA =L LTI TWD, &
KT T T = arbaX U TITRT D AR EIR 0w FTREMERRGE & LT A LS BRI
AL TUWAB West Sepik N &g Hilsl & U CHEMT 21T o 7=,
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(a) BETF.5—3 3 (Forest Clearance Authority : FCA)

West Sepik (213 Forest Clearance Authority I K-> CTEET T T —3 g U THIL T A Hitik
B3, OO BRI HFH - mAE ORI L — X O ST B mE s Th D Z &
DR ENTz,

2007 4= PALSAR (HV) 2010 4= PALSAR(HV)

o

e S Lok P A N
X3 BN o — — " S sl el

TR LT 5 r L

PALSAR #7—4A % (R:2007 G:2010 B:2007) PALSAR2010 517 —4& % (R:HH G:HV: B:HH/HV)

2000 4= LANDSAT ETM+ 2010 4F RapidEye
3-175 L—5%FRALIEBRETS5T—avIc kb HERBE O g D RiE
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(b) mX¥orartygyr
West Sepik N TlE, EENRV ZL DuaX oV art vy a UINVEKREN IEERfTHhI TV 5,
ZAVE TIEXZE OIEENRIL « FEPH A HEH2 T2 FEDN o 7o, b — X O SR HEAf IF1E L EEpH -
FERTHEMTON TV ONEHIET L2 Z LIZTANTHDH Z RS NT,

2007 4F PALSAR(HV) 2010 4F PALSAR(HV)

7“‘\_ 1 h‘-\ & ok
o } T
2 ; “\_,-pk_.__?.

b

PALSAR #7—4A % (R:2007 G:2010 B:2007) PALSAR2010 77— % (R:HH G:HV: B:HH/HV)

2000 4= LANDSAT ETM+ 2010 £ RapidEye
3-176 L—4#FJAL-AX S a vy ar il ToOHME D s 0 EiE
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B. NA4OY MR TORTHSRIEHL RILEKE

ALOS/PALSAR |Z & % 3T D ZRARZEA L3 A= ik D fRATHRE 5. 5 JJ OV PNGFA 23463t L T U5 REDD+/3A
oy h7uYxs FOUFRNAEE 2 T C/P BLOENHMF L H#ELITo 2R, RITHSR
HEH L~V OB E 24T/ 9 M & LT, West Sepick M@ Romei Tadji Hulsk (FCAIZ L AEIEST

T —3 g UIAEMIEL) & Milne Bay M@ Central Suau #ifik (Reduced Impact Logging N FEEE XN 5
TEHE) 2NRE ST,

3-177 ATHBRHHLRIVEKE D/ Ay b OB R U ERE

2B el OB AR OFERIC K - T, PNG BT 2 BRI 3 L b KRR Hf] &
LCOEETIERL, MITHDN, aX U IIEEICT 7 0T — 3 a3 VI X o THRARBRABHKRI B
FIELTOHDRIIZK L TED LT 7 a—F T 50BN ETH L ENHALNE R TE T,
Z 2T, ARITHRE AN TR, R UHRHKRE A FICX G S TWAH A, B - CHIFE AT
BEZR AL L~ UL E2 R E LT BRHRAILIC X - TENTE T DIRFZBLEE RO CEIMNARAT D D),
FTEDSDWDIEEF IR0 D E N2 ENOREET 2 Z &2 BN E L,

AFATHIR B MADIEE 7 v —%2E 3-178 [T,
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* Data sourcing )
* Site Familiarization

* LU Classification

* Disturbance levels confirmation

A

* Image processing — stacking, enhancement
* Image interpretation

* Land use type selection per year using Base map segmentation
polygons

* Selection of polygon depended on identified change between Year x )
and Year y

~\

+ Attribute data integration with disturbance levels for concerned
polygon J

N
* 1990 — 2013 Change Detection Maps Based on Forest Disturbance
levels Developed

3-178 HTHWESRBIHLRIILEEDFEEIO—
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& 3-51 NAOYFAETRHVWE=ZFHOTEELNILES

FEL L~V ERHFE DR — A L LT, FRREEX 2012 D8 7 AT —2ay (A7 V27 b—
ALHERER) Ao OB b ER TR LE, 87 AT —3 3 O LU o R o
BORRE L I LT D iECTh A 70D, ZALE T 2RI 5 Z IR AE Lo T,

: ] \fﬁé.

B 3-179 BELANILEZREHFEOR—RELTAWV-EREBRROES A0T—ay
LU WesttSepik M Romei Tadji #u3skds 2 UNMi 1ne Bay M Central Suau #ili CORITHE B2 -7,

ORI, PNG OBEET — 2 2 HWTED L SR Z LR ARENEZHRT A ENANTHY
T =R 2T TZAEOEH L L THRVHATE LD THD Z EICHET D,
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West Sepik M Romei Tadji Hulsh TORITHE R

wewrr s — ——
Romei Tadji FMA - Land Use Change Analysis [ T ——
O
Year: 1980 :
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3-180 Romei Tadji #bis D FMHIFELL RIL=vF (1990 F)

Romei Tadji FMA - Land Use Change Analysis [ Wt Bapik Province
&~ -
Year: 1990-2000 i
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3-181 Romei Tadji #bis D FHIFELL R IL=<vF (2000 )
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TRTE
i

e

Romei Tadji FMA - Land Use Change Analysis

4 st Sepik Province
*.-"-" = "
Year: 2000-2005 ~

LEGEMD
My dnterbancs

Oieurbance Levels

T
.

B - HIGH
§ - MEDIUM
- LOW

B intrustrectare

P

e

J,_)

T

Far
i

s
i

T
e
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3-183 Romei Tadji #is D FMHRFELL RIL<Y T (2010 &)
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Romei Tadji FMA - Land Use Change Analysis [ oiios
O
Year: 2010-2013 i . 5

LEGEHD - R . ;
E-‘ D!ur::::::bq:r. ’g\ y -.: __-;1:_' e = .E

I - HIGH 5 o J

“f
J 5 -NEDIUM
§-LOW TPJ'
B nfrusiieiuie H_rjj |
_"'_"\—-"'FFF.- 3 2 | _‘-‘-‘-‘-'-““
i X
+ “Aitape West FCA
i - ] L
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i

3-184 Romei Tadji #bis D FMHRFELL RIL<Y T (2013 &)

Intact Forest

190,000.00

185,000.00

180,000.00

M Intact Forest

175,000.00

170,000.00 I:

165,000.00 T T T T

1990 2000 2005 2010 2013

X 3-185 Romei Tadji st DK AMEIEDHEF (1990~2013 £)
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P Intact Low Altitude Forest on Plains and Fans 67,655.41) 65,483.88| 62,869.29| 58,408.18| 57,028.44|
P8 Low Disturbed Low Altitude Forest on Plains and Fans 31.78 527.76| 2,686.76|
P5 Medium Disturbed Low Altitude Forest on Plains and Fans 52.57| 4,734.02| 4,798.97| 4,510.98|
P2 |High Disturbed Low Altitude Forest on Plainsand Fans | 79.06 2,561.05 349.94 2,155.65 677.92
H Intact Low Altitude Forest on Uplands 96,433.95| 95,756.03| 95,657.04 95,321.11 94,971.16|
H8 Low Disturbed Low Altitude Forest on Uplands 571.14 2.03|
H5 Medium Disturbed Low Altitude Forest on Uplands 166.37| 248.43| 397.67
H2 |Wgh Disurbed LowAlttude Foreston Uplands | 26.64 65253 17.49 350.19 a48.23
L Intact Lower Montane Forest 61.61 61.61 61.61 61.61 61.61]
B Intact Littoral Forest 1,534.97| 1,448.33| 1,391.39 1,391.56| 1,393.16|
Forest Land B8 Low Disturbed Littoral Forest 56.94)
B5 Medium Disturbed Littoral Forest 86.55| 86.55|
52 |ghDisurbedlttoraforest |
Fsw Intact Swamp Forest 2,372.17| 2,369.92| 2,369.92| 2,372.13| 2,372.17|
Fsw8 Low Disturbed Swamp Forest
Fsw5 Medium Disturbed Swamp Forest 2.26| 2.26|
Fw2  |WghDiswrbedSwampforest |
W Intact Woodland 17,086.65| 16,537.02| 16,060.45| 16,411.44 16,188.61|
w8 Low Disturbed Woodland 1,126.79| 41.03| 41.03|
W5 Medium Disturbed Woodland 74.22| 657.96| 24.08|
w2 |WghDiswrbedWoodland | 2051 7.4 32.94
M Intact Mangrove 660.58 660.58| 660.58 660.58 660.58
Grassland G Grassland 5,826.76) 5,652.41) 5,812.88| 6,145.93| 6,234.65|
Cropland o Agriculture 219.22| 304.19 349.19 1,344.63| 2,641.53|
Wetland E Large rivers and lakes 1,885.89| 1,890.12| 1,890.12| 1,888.27 1,889.05|
U Settlements and large urban centres 1,123.51] 759.06| 652.73 1,988.86 2,450.96|
Settlement  |NA Road (Separated from 'U') 272.18 396.61] 404.25| 348.91| 348.88
NA Logging Road (Separated from 'U') 631.16| 100.10
Other land z Bare areas 4.27| 25.24) 27.44) 207.44 219.44
Total 195,357.87| 195,357.87| 195,357.87| 195,357.87| 195,357.87|

B 3-186 Romei Tadji #higkd + ithF| FAEFEZEIL (1990~2013 EFMHIFEL NILERE)

Land Cover Type (National level)

Intact Low Altitude Forest on Plains and Fans

Low Disturbed Low Altitude Forest on Plains and Fans
Medium Disturbed Low Altitude Forest on Plains and Fans
High Disturbed Low Altitude Forest on Plains and Fans
Intact Low Altitude Forest on Uplands

Low Disturbed Low Altitude Forest on Uplands
Medium Disturbed Low Altitude Forest on Uplands
High Disturbed Low Altitude Forest on Uplands

Intact Lower Montane Forest

Intact Littoral Forest

Low Disturbed Littoral Forest

Medium Disturbed Littoral Forest

High Disturbed Littoral Forest

Intact Swamp Forest

Low Disturbed Swamp Forest

Medium Disturbed Swamp Forest

High Disturbed Swamp Forest

Intact Woodland

Low Disturbed Woodland
Medium Disturbed Woodland
High Disturbed Woodland

Intact Mangrove

204

Total: 52.62

1990 2000
20.30 19.65
- 0.02
0.02 0.77
28.93 28.73
0.01 0.20
0.01 0.01
0.28 0.26
- 0.02
0.71 0.71
- 0.00
2.22 2.15
0.01 0.09
0.01 -
0.13 0.13

52.71

2005
18.86
0.01
142
0.10
28.70
0.17
0.05
0.01
0.01
0.25
0.01
0.02

0.71

0.00

2.09
0.15

0.00
0.13

52.68

3-187 Romei Tadji i D M/ N1 AT XEDHEFE (1990~2010 £ : L LEE)

2010
17.52
0.16
1.44
0.65
28.60
0.07
0.11
0.01
0.25

2.13
0.01
0.00
0.13

51.79
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N

q

NN .
o e

Forest Biomass (1000 t dm)
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Upper: Change by deforestation only

Lower: Change by deforestation and degradation
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MilneBay M Central Suau HUs TORITHEE

' 10

Central Suau REDD+ Pilot project area
Detecting Changes in Forest disturbance in 1980 using LandSat7 image k

)

3-189 Central Suau MU DFMIEELL X)LV F (1990 £F)
5. [ ] | Central Suau REDD+ Pilot project area .
' Detecting Changes in Forest disturbance in 2000 using LandSal? image |

®

Legend

. Viery High Distusbarcs

. High Disturbance

Moderate Disturbance

Low Disturbance

3-190 Central Suau HUB D FHFMHIEELL X JLTv T (2000 £)
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S S S
i - ] Central Suau REDD+ Pilot project area |-
Detecting Changes in Forest desturbance in 2005 using LandSalT image k

®
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E 3-191 Central Suau Mg D FHRIFEELL N IL<vF (2005 £E)
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Central Suau REDD+ Pilot project area
Detecting Changes in Forest disturbance in 2010 using RapidEye image |
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B 3-193 Central Suau #bigi DR IAMEFE D HEFE (1990~2010 £E)

FIMS Land Cover Type 1990 2000 2005 2010
Code Area (ha) Area (ha) Area (ha) Area (ha)

P Intact Low Altitude Forest on Plains and Fans 5,049.64 4,760.19 4,227.52 3844.135
P8 Low Disturbed Low Altitude Forest on Plains and Fans 1,074.09 671.57 1,176.47 1760.45
P5 Medium Disturbed Low Altitude Forest on Plains and Fans 34.72 139.56 152.31 213.1025
P3 High Disturbed Low Altitude Forest on Plains and Fans 1,426.97 1,921.86 1,658.97 1739.3525

1.77 72.74 335.80 100.5775
H Intact Low Altitude Forest on Uplands 41,212.27 39,054.07 38,036.92 38057.1125
H8 Low Disturbed Low Altitude Forest on Uplands 2,048.80 2,708.42 3,192.32 4137.0575
H5 Medium Disturbed Low Altitude Forest on Uplands 30.65 45.28 106.17 61.3075
H3 High Disturbed Low Altitude Forest on Uplands 4,638.45 6,111.21 6,498.72 4804.675
[z Very High Disturbed Low Altude Forest on Uiands | 0.83 63.83 112.95 614375
L Intact Lower Montane Forest 558.43 558.43 558.43 558.43
B Intact Littoral Forest 560.90 72.91 157.76 72.91
B8 Low Disturbed Littoral Forest 326.62 302.21 453.66
B3 High Disturbed Littoral Forest 103.20 264.57 211.14 228.4025
M Intact Mangrove forest 2,324.15 2,102.79 2093.1625 1961.995
M8 Low Disturbed Mangrove Forest 53.21 233.76 308.3475 462.765
M3 High Disturbed Mangrove Forest 2.85 3.24 1.7925 9.4475
G Grassland 330.78 340.65 322.0575 927.935
E Lakeand Larger Rivers 319.47 319.47 318.115 316.4025
X Other 16.33 16.33 16.33 16.33

Area (Total) 59,787.49 59,787.49 59,787.49 59,787.49
Area (Forest) 49,705.38 46,548.39 45,073.79 44,494.58

3-194 Central Suau g it F| FAETEZE L (1990~2010 FEHFMEILLNILEE)
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Forest Biomass (1000 t dm)

FIMS Land Cover Type 1990 2000 2005 2010
Code ABG ABG ABG ABG
P Intact Low Altitude Forest on Plains and Fans 1.51 1.43 1.27 1.15
P8 Low Disturbed Low Altitude Forest on Plains and Fans 0.32 0.20 0.35 0.53
P5 Medium Disturbed Low Altitude Forest on Plains and Fans 0.01 0.04 0.05 0.06
P3 High Disturbed Low Altitude Forest on Plains and Fans 0.43 0.58 0.50 0.52
[P2[Very High Disturbed Low Afituds Forest on Plains and Fans | 000 002 0.10 0.03
H Intact Low Altitude Forest on Uplands 12.36 11.72 11.41 11.42
H8 Low Disturbed Low Altitude Forest on Uplands 0.61 0.81 0.96 1.24
H5 Medium Disturbed Low Altitude Forest on Uplands 0.01 0.01 0.03 0.02
H3 High Disturbed Low Altitude Forest on Uplands 1.39 1.83 1.95 1.44
0.00 0.02 0.03 0.02

L Intact Lower Montane Forest 0.08 0.08 0.08 0.08
B Intact Littoral Forest 0.10 0.01 0.03 0.01
B8 Low Disturbed Littoral Forest - 0.06 0.05 0.08
B3 High Disturbed Littoral Forest 0.02 0.05 0.04 0.04
M Intact Mangrove forest 0.45 0.40 0.40 0.38
M8 Low Disturbed Mangrove forest 0.01 0.04 0.06 0.09
M3 High Disturbed Mangrove forest 0.00 0.00 0.00 0.00
G Grassland
E Lakeand Larger Rivers
X Other

Total Biomass 17.31 17.31 17.31 17.12

B 3-195 Central Suau HIEK D FM/NNAFTZAELEL (1990~2010 FHFMHFEEL RILEE)
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CPltDazla=r—av

PNGFA @ C/P IZEHEKEBIWA T TENRVIZICLL, 7 my=7 FOBEITB VT,
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B, C/P OISR E & OEEEIZ Lo THI D Z & 249G L7223, C/P b EAS TITo 722 & D
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L2rL, 5 2EROBTICTA BT OH > T-u—hva Sz bR 70— bE0)
H#REXY v F L, 7Yuav=7 NCEHTDIZLE LT, EREL TR YL X v MARIERI
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PNGFA G, UN-REDD/FA0 |Z & % [National Forest Inventory | ™ 3420, ZEMEFIZ X 5 [Decision
Support System] DOXEN T BT =7 FOEHMNLEIB LT, C/PIXRICEmD D L 91Tk >7,
ZIT, Tav=l MIINDOEGHEICIRD O/P OEBLREMIICKET S Z itk T,
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(1) Bk LA [ B

O BRI Ver. 1 DFE - K5 HE DA

AK7aT el NTiE, B LRI SN T, W - KL OV T ORMlIE 4312472 T
UWNRUY, PNG D BERGE, #E2FMOH L S0 6 | FHEiAIT O DI+ T — 2 2 H LT inizsd
T A0 BILE UN-REDD/FAO 3|12 X VW National Forest Inventory NEMEIN D TFETH DD T,
COEREEHA L CHE - BEAMR L, EZPMIC L CRHUTEERFTT 2 2 ENREE LU,

© B P DRRMEAE K O R O U

BB E - FE OFHIIIAT 2 TWR WA, VERKIEFE T Woodland/Savanna/Scrub @ XBl], Swamp
Forest Ofifitt, Western JNO Mk (P) & mEdk (H) OX4372E | BRITEMMICHER I TN D
AR ETE RV, BT 200KV, VE— My S THEINET S - OIIXENEN
FNRAZ LD HWrClrxZe < PR 2 M L TR 2 EEMICEIT 2 Z EBAMETH D,

® ZRMROEY TN D W - ks
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\ZEDEBHROMIEEAT T2, ZORRLSHBICI LT, _IRKEEDO LI ITERT 20 L T,
KNS TEERGT T 2R ERH D, 2 X U T HEDONLIEHORBELFAT S Z L bREHT & ThH 5.

(2) ARG DB PEiE

@ FIPS 7 —#IZ X % FIMS MFEER DOLE

ATz NTFIPS DA Ry M) T—ZPRHEHIL, W ONOT —ZIZO0 T, FINS
DarvktyarF—FLiMtHT I ENTELIITRoTe, ZOMEEZIEH LT, FIMS OMFER
DEFO FEERVDREFTRE TH D, HlIIHRMRERX O 7 A MIBEFFE FIMS OMFER O
FEYTITD, BFTOFMKY A TERLIBEOFEMMIEEEEZHAEE TE S ONREE LU,

@ PSP T —& X—ZADEF

PSP 7 — & _— A FBUFE FRI TEBEINTWDEN, HHT 7 B AEOHENOAR T = 7 N Tk
FHIERT DICE LR oTe, 7272 L, ry NOFREGFZREIGREEIIH LI OO, 207 —
Z1% lha O KT 1y MTHOWT, DRV FEMRT =20 HAIENLTHWE DO THY, AT nP=
7 N TR L7 ZEMIERE V7 LTED Z M TE R0, BifT 22 ENEE LU,

@ FHHAEKIZHE-S L FIMS © FMU S E
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ATy =7 T, BB 71 S, BRARETR DB (FIMS&FIPS) & E S 417223,
FRAE R DB DFLGEE - LAR— b TR SN TW D IERIIBEFOMAE~ » 7 C, 2O ORAITER
FET LTWRY, AT — /Lo T o —<  ZADOMGET, BEOHEHE & ORESITT D5t 8#t 4%
M LT, IR7 =— A THREICHT T Z R T2 2 EBAMETH D,

(3) REEZFEE - =&V Vi

O FEZEH L@ W0 7% 85 5

AK7vv s b TG LI BRMEEENTESINCER L WO BERH L ,PNG (ZV E &2 LT
HLF X LU T RETH DA, BT LANDSATS 5 b IEFHIC @ L TR0, 7=, 2014 45 F12iX
ALOS-2 H¥TH FIF SN A TE T, BHREFOY —/ILHTI LD EELTE TS, 22 BE&ENT
THEICE=X T 08T a7y — )L 28R L CBILEIR O VAR ZITH 2 ER LW,

@ MizEtk L —4 (GeoSAR) DFEAMRAT

AKZaTxzr b (BLXORT e EE) Tk, HERELZM O FBE L T2 L — 4 (GeoSAR)
MW TIRFEFRBEDOHEE 23 ATANAT o 7223, T ORRI B2 & 70 o ToRVER U O J7 [ (2 B
LTI T ewy, MITBARMIEZ1T > 72 BT 5HAl L7ZBhE=R 054, L X A 7
RMIE % K5y LIt 24T > TH L%, BONEZONDFELZEMN L TAHDL ZENLETH D,

@ MRk EEE L= ) S FERE
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BAE HHE- D—UavTRIE

41 BB (XBHEEET)

HEHPHE TR =— F 27 2011/7/18-2011/8/20 (Elizabeth IX)

ERIHHE  (EFEMi3ESZEE) @ 2011/9/10-9/24 (Constin ) 2011/9/10-10/08 (Perry FX)
FRAFHF REDD+E 2 J-— : 2011/2/7-2/8 (Constin K. Bruno )

HEHBHE T8 =— F o2 2012/7/3-2012/8/18 (Patrick Nimiago FG)
HHWHE TEZRHARE=F U 7] 2012/5/14-2012/7/6 (Elizabeth EX)
MR E IR FZHHME T TN A A~ AFRE) 2012/9/3-9/13 (RO &)

NERE T 0 /T MMEERN S LT, DL FORIHHED Fhi S iz
AKIFMHE TREEGBABEIZET-YE— B2 1] (Perry K. Rabbie [X)
ARIWHE TR EEEOE T~ EF— B2 1] (Samuel K. Patrick Laa [X)

JICA £ 7" v D EBMIZEZFE/ DWHENFIZ DWW TIE 15 3 & [EB)OMEMRI] TRoHk,
BRELT v 7T NEESIEREL T 1 7T LB BN SR R S O ISR

42 =03 avy

MRV FH A U —2 5 w7 (000D FA) : 2011/6/27~6/29 (3 HRH)

UN-REDD Inception Workshop : 2011/7/12-7/13 (2 HF#)

TR E 70 = 7 FtAS £ 2011/11/3

PNGFA-JICA V—27 2 » 71 (GPS A > b &GIS 7€) : 2012/3/13-15 (3 HIH)
PNGFA ik B &7 258),REDD+ & 520U — 7 2 3 » 7 1 2012/3/16-3/19 (3 HIH)

National Forest Inventory W—2 3 =3 > (UN-REDD/FAO) : 2013/2/13-15 (3 H &)
PNGFA-JICAU—2 v a v 72 (GIS&Z' 7 v K bk wL—2A) :2013/3/4-8 (5 HH)
PNGFA-JICA UV —7 v a » 73 (RHUIEHAE ) © 2013 4F 10~12 H (6 J#fH : 2 BfH X 3)
PNGFA-JICA UV —7 v a v 7 4 (fpiadtids) - 2014 4 3/5-6 (2 HIH)
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(1) PNGFA-JICA 7—%-23v 71 (GPS 41> ~A &GIS

® VU ay AT a—)

—_

TE)

Date Time Activities Presenter (Rapportuor), etc. MC
Mon 12 (Participants come to POM)
Meet participants at the airport Samuel, Rabbie, James
Tue 13 |Grant Aid Equipment Commissioning Ceremony
10:00-10:15| Opening Remarks a/MD: Mr. Goodwill Amos Dr. Turia
10:15-10:25| Address by the Japanese ambassador Japanese ambassador
10:25-10:40| Introduction of equipment JICS: Ajioka
10:40-10:50 | Presentation for purpose of Grant Aid equipment [KKC: Haraguchi
10:50-11:20| Allocation of Laptop and GPS Constin
11:20-11:25| Closing Dr. Turia
11:30-13:00| (Lunch)
PNGFA-JICA Project Workshop
13:00-13:10| Opening Remarks Dr. Turia Samuel
13:10-13:30| Concept of Workshop Constin
13:25-13:30| Q&A Constin (Gewa)
13:30-14:00| Concept of REDD+and PNGFA REDD Pilots Gewa Gamoga
14:00-14:20| Q&A Gewa Gamoga (Constin)
14:20-14:30| (Break)
14:30-15:20| Concept of ICA/PNGFA Project Haraguchi
15:20-15:40| Q&A Haraguchi (Gewa)
15:40-16:00 | 1st day wrap-up Constin
Wed 14 GPS Training John
9:30-10:10 Introductory lecture on GPS - What's GPS ? - Perry
10:10-10:20| Q&A Perry (Haraguchi)
(Break)
10:30-12:00 | Hands-on training of GPS use (*) Main: Patrick
12:00-13:00| (Lunch)
GIS Training
13:00-13:40| Introductory lecture on GIS - What's GIS ? - Perry
13:40-13:50| Q&A Perry (Haraguchi)
13:50-14:30 r:ggﬁsut(jfor:/i;rzzt;ckal lecture on Arc GIS by using Haraguchi
14:30-14:40| Q&A Haraguchi (Perry)
14:40-14:50 | (Break)
14:50-16:00 | Hands-on training of GPS and PC connection Same as above (*)
15:40-16:00| 2nd day wrap-up Constin (Perry)
Thu 15 Practical Training Margaret
:00-12:00 Short.demonstration and.exe.rcise of ground Same as above (¥)
truthing for Remote Sensing in PNGFA
12:00-14:00 | (Lunch)
14:00-15:00| Hands-on training of GPS and PC connection (I1) :::;)gi:chl, Kawai, Patrick, Samuel,
15:00-15:30| Q&A, Wrap Up Patrick, Samuel, Rabbie (Rabbie)
15:30-15:45| Break
Evaluation and Closing Ledino
15:45-16:15| Quizz Session Watanabe, Suzuki (Suzuki)
16:15-16:30| Participants evaluation Watanabe, Suzuki (Suzuki)
16:30-16:50| Workshop Wrap Up Constin (Margaret)
16:50-17:00| Closing Dr. Turia (Margaret)
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® =&V R b

NO. NAME POSITION/TITLE DIRECTORATE/WORK LOCATION
1|Dr. Ruth Turia Director, FPPD FPPD, HQ, Port Moresby
2|Constin Bigol Manager, Inventory & Mapping Branch FPPD, HQ, Port Moresby
3|Perry Malan Senior Catographer FPPD, HQ, Port Moresby
4|Patrick La'a Cartographer FPPD, HQ, Port Moresby
5|Ledino Saega Senior Inventory Officer FPPD, HQ, Port Moresby
6|Samuel Gibson Inventory Officer FPPD, HQ, Port Moresby
7|John Worimbangu Senior Forest Plans Officer FPPD, HQ, Port Moresby
8|Rabbie Lalo Data Analyst FPPD, HQ, Port Moresby
9|Gewa Gamoga Climate Change Officer FPPD, HQ, Port Moresby

10|Goodwill Amos Manager — REDD & Climate Change FPPD, HQ, Port Moresby

11[Ori Renagi Inventory & Mapping Officer — Southern FSD, Area Office — Port Moresby
12[(Mary Betuels Area Manager — Southern FSD, Area Office — Port Moresby
13[{John Orabi Coordinator — Field Mobile Squad FSD, HQ/Port Moresby
14|Dibela Noel PFO - Alotau FSD, Alotau, Milne Bay

15|Kevin Turburat Inventory & Mapping Officer — Momase FSD, Area Office — Lae, Morobe
16|Vincent Batau Area Manager —Momase FSD, Area Office — Lae, Morobe
17|Steven Saki Forest officer FSD, Vanimo, Sandaun
18|Kennneth Mamu Project Supervisor — Madang FSD, Madang

19[{Leon Jerry Laki Monitoring Officer FSD, Madang

20|Richard Kali PFO - Wewak FSD, Wewak, ESP

21|Elizabeth M'Buleau Inventory & Mapping Officer FSD, NGI, ENBP

22|Ludwig Gunan Area Manager — NGI FSD, NGI, ENBP

23|Peter Lat Inventory & Mapping Officer — Area West FSD, Area West, WNBP

24|Jerry Kowin Area Manager — Area West FSD, Area West, WNBP
25|Rahab Ponoluh Monitoring Officer FSD, Asengseng, WNBP

26| Timothy Palpali Inventory & Mapping Officer FSD, Area Office Highlands, EHP
27|Anda Akivi Area Manager — Highlands FSD, Area Office Highlands, EHP
28[Jim williams Plantation Officer FSD, Area Office Highlands, EHP
29|Patrick Nimiago Program Leader — Natural Forest Management FRI — Lae

30|Bruno Kuroh Ecologist — Growth & Yield FRI - Lae

31[Miller Ka Senior Ecologist FRI - Lae

32|Prof. Simon Saulei Director FRI - Lae

33|Prof. Pal HOD - Lands & Surveying Dept. Unitech, Lae

34|Dr. Lopez Lecturer — Forestry Department Unitech, Lae

35|Dr. Phil Shearman Remote Sensing Center UPNG

36|Pro.Kaluwin Chalapan HOD — Environmental Science & Geography UPNG

37|Ms. Regina Kiele Lecturer — GIS/Remote Sensing UPNG

38|Joe Pokana Senior Policy Analyst MRV OCCD

39|Gerard P Natera Manager — GIS Branch DEC

40|Fredrick Ohmana GIS Technical Officer — Land Use DEC

41|James Sabi Manager — TEM DEC

42|Mika Andrew Chief Land User Officer DAL

43[Kenneth Nobi RIO-DAL DAL

44|Roger Suat RIO-DAL DAL

45[Stanely Oa Senior Soil Scientist DAL

46(Dai Nohokau Officer FMA FPPD, HQ, Port Moresby

47| Tatsuya Watanabe Chief Technical Advisor JICA

48|Kiyoshi Suzuki Advisor/Forest Survey JICA

49|Masamichi Haraguchi Consultant, Team Leader KKC (Kokusai Kogyo Co., Ltd)
50[Masaki Kawai Consultant, Remote Sensing KKC (Kokusai Kogyo Co., Ltd)
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(2) PNGFA-JICA 7 —%3v 72 (GIS&YT SRk IL—R)

® VU sy A a—)b

Date | Day Time Activities Venue Materials/Equipments Officerin charge Rapporteur
3-Mar[Sun Travel to POM
4-Mar|Mon <WS Day1>
Introduction of the workshop
(MC: Mr. Constin Bigol)
9:00- 9:10 Opening Remarks Board room PNGFA - Dr.Turia Margaret
9:10- 9:25 Explanation of concept note Board room Concept note JICA - Watanabe Margaret
9:25- 9:40 Explanation of overall schedule Board room Schedule table JICA - Suzuki Margaret
9:40 - 10:20 Brief explanation of JICA project and Japanese Grant Aid Programme Board room Presentation KKC - Haraguchi Margaret
GIS hands-on training
10:35- 12:15 How to open and view various images/maps | & M Branch Simple manual for GIS PNGFA - Perry/Patrick
(Lunch time)
13:15- 14:30 How to print out various images/maps 1 & M Branch Simple manual for GIS PNGFA - Perry/Patrick
14:45 - 16:00 How to overlay various images/maps on ArcGIS | & M Branch Simple manual for GIS PNGFA - Perry/Patrick
5-Mar|Tue <WS Day 2>
8:30- 10:00 Review exercise of GPS training on March 2012 1 & M Branch, Parking Revised manual for GPS PNGFA - Patrick/Perry
10:15- 11:45 How to put GPS footprints and photographs as a layer on ArcGIS | & M Branch Simple manual for GIS PNGFA - Patrick/Perry
11:45 - 12:15 Points to be attentioned when viewing images/maps | & M Branch KKC - Haraguchi
(Lunch time)
Orientation for Field Verification
(MC: Mr. Perry Malan)
13:15-13:35 Overview of forest classification in PNG (FIMS) Board room Presentation PNGFA - Constin Margaret
13:35- 14:20 Development of forest base map, What forest base map shows Board room Presentation PNGFA - Rabbie/Elizabeth  |Margaret
14:20 - 14:50 Development of Forest Resource Information Management Data Base Board room Presentation KKC - Ishii g
15:10- 15:35 Scope of field verification and its workflow Board room Presentation JICA - Suzuki Margaret
15:35 - 16:00 Instruction of field work Board room Report sheet PNGFA - Samuel/Rabbie Margaret
6-Mar|Wed <WS Day 3>
Trial of Field Verification
8:00 - 14:00 Trial of field verification (Field data collection) (incl. lunch) Sites located near POM  [Garmin GPS, Report sheet PNGFA - Samuel/Rabbie
14:30- 16:30 Examination of collected data and data entry | & M Branch CP Team/JICA/KKC
7-Mar|Thu <WS Day 4>
8:30- 9:00 Ground truth of remote sensing | & M Branch Presentation KKC- Haraguchi Elizabeth
9:00- 9:30 Overview of supervised classification and its workflow | & M Branch Presentation KKC- Haraguchi Elizabeth
9:30- 10:00 Discussion on field verification workflow 1 & M Branch KKC- Haraguchi Elizabeth
Verification of draft forest base map
10:15 - 10:45 How to conduct verification of draft forest base map | & M Branch Simple manual for verification KKC- Kawai
10:45 - 12:00 Exercise of verification of draft forest base map | & M Branch CP Team/JICA/KKC
(Lunch time)
13:00 - 16:00 Exercise of verification of draft forest base map (continue) | & M Branch CP Team/JICA/KKC
8-Mar|Fri <WS Day 5>
8:30-12:30 Exercise of interpretation card work | & M Branch Manual for IC work CP Team/JICA/KKC
(Lunch time)
13:30- 13:45 Forestry and climate change framework for action | & M Branch PNGFA - Mr. Goodwill Amos
13:45 - 14:45 Discussion on draft forest base map | & M Branch KKC- Haraguchi/Kawai Elizabeth
15:00 - 15:30 Question and answer 1 & M Branch JICA/KKC Elizabeth
15:30 - 16:00 Evaluation | & M Branch Questionnaire JICA - Watanabe/Suzuki
16:00 - 16:15 Closing | & M Branch PNGFA- Dr. Turia
9-Mar|Sat Travel back to respective province
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No. Names Organization Location
1 Ori Renagi PNGFA Area Office - Southern
2 Mosa Sipara PNGFA Area Office - Southern
3 Kevin Turbarat PNGFA Area Office - Momase
4 Steven Ira PNGFA Area Office - Momase
5 Vesters Palo PNGFA Area Office - NGI East
6 Wan Ruin PNGFA Area Office - NGI East
7 Clive Sewelu PNGFA Area Office - West
8 Bernard Tewi PNGFA Area Office - West
9 Timothy Palpali PNGFA Area Office - Highlands
10 Yanda Sila PNGFA Bulolo Plantations
11 Kipiro Damas PNGFA/ FRI FRI - Lae
12 Agnes Sumareke PNGFA /FRI FRI - Lae
13 Tiberius Jimbo PNGFA/FRI FRI-Lae

X OBRMAEARTIRE . JICA RIIHEMZE, avJnx v MIkR<
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(3) PNGFA-JICA 7—%-33v 73 (BithiEshEH)

@ V-V av SRV a—L
Southern Hifkis L OFRMBIZERT : 10 H 14 H~25 H
Momase i3 &L O Highlands #ifsf : 11 A 4 H~15 A
NGI East HuIm &z O\ Area West Hidak : 11 H 26 H~12 H 6 H.

‘ . ‘ ‘ o . Officer/Expert
Day Time Category Activities Materials .
in charge
WEEK 1
Dayl |Mon Introduction of WS
9:00-9:10 a) Opening Dr. Turia
9:10-9:30 b) Explanation of concept note, program, others Concept note, Program Watanabe, Suzuki
Lecture Basic knowledge of Basemap Ver.0
9:30-9:50 a) FIMS vegetation and forest types Presentation Suzuki
9:50-10:30 b) Process of Basemap development Presentation Haraguchi
10:45-11:30 c) Issues of Basemap Ver.0 and necessity of local/field knowledge to improve basemap Presentation Haraguchi
11:30-12:00 d) Ground Truthing for basemap improvement Presentation Haraguchi
Lecture & |Review exercise of GPS and GIS
13:00-13:30 Exercise a) Refresher of GPS User manual on GPS Perry
13:30-14:15 b) Refresher of GIS GIS Training in ArcGIS Perry
14:30-16:00 c) Refresher of GPS-GIS connection GIS Training in ArcGIS Perry
Day2 |Tue Lecture & |Exercise of ground survey with satellite imageries
9:00-9:30 Exercise a) Understanding folder structure of the dataset for Area Office Presentation Haraguchi
9:30-12:00 b) How to prepare a map for ground survey with satellite imageries Simple manual Perry/Suzuki
13:00-16:00 c) How to compile and analyze data (comparison between satellite imagery and field data) Dataset Perry/Suzuki
Day3 |Wed Lecture & [ldentification and re-classification of agricultural land
9:00-9:30 Discussion a) Importance of demarcation of agricultural land Presentation Haraguchi
9:30-10:00 b) Brief explanation of existing agricultural layer (PNGRIS, MASP) Presentation Jehu/Suzuki
10:15-11:00 c) How to identify agricultural land Demonstration Jehu/Haraguchi
11:00-12:00 d) Discussion Haraguchi
Practice  |ldentification and re-classification of agricultural land
13:00-16:00 a) Learning operation and practical exercise Haraguchi/Oala
as needed b) Discussion
Day4 |Thu Practice  [ldentification and re-classification of agricultural land
9:00-16:00 a) Practice of re-classification of plantation Haraguchi/Oala
as needed b) Discussion Haraguchi/Oala
Day5 |Fri Practice  [ldentification and re-classification of agricultural land
9:00-16:00 a) Practice of re-classification of agricultural land other than plantation Haraguchi/Oala
as needed b) Discussion Haraguchi/Oala
WEEK 2
Day6 |Mon Practice  |ldentification and re-classification of agricultural land
9:00-16:00 a) Practice of re-classification of plantation Perry/Oala
as needed b) Discussion Perry/Oala
Day7 |Tue Practice Identification and re-classification of agricultural land
9:00-16:00 a) Practice of re-classification of agricultural land other than plantation Perry/Oala
as needed b) Discussion Perry/Oala
Day8 |Wed Practice  |ldentification and re-classification of agricultural land
9:00-16:00 a) Practice of re-classification of agricultural land other than plantation Perry/Oala
as needed b) Discussion Perry/Oala
Day9 |Thu Practice  |ldentification and re-classification of agricultural land
9:00-12:00 a) Practice of re-classification of agricultural land Perry/Oala
as needed b) Discussion Perry/Oala
13:00-16:00 | Preparation |Preparation of presentation by participants Suzuki
Day10 |Fri 9:00-12:00 Preparation |Preparation of presentation by participants Suzuki
13:00-14:00 | Presentation |Presentation by participants Suzuki
14:00-15:00 Discussion |Discussion on result of identification and re-classification of agricultural land Suzuki
15:15-15:45 Evaluation Questioner Watanabe/Suzuki
15:45-16:00 Closing Certificate for attendance  |Dr. Turia
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® VU avyTEhEY A b

Name

Title

Southern

Ori Renagi

Mapping/Inventory Officer, Area Office — Southern

Samuel Aloysius

Monitiring Officer, Provincial Office — Alotau, Milne Bay

Maman Tavune

Silviculturist (Enrichment) — Natural Forest Management, FRI

Agnes Sumareke

Silviculturist (Rehabilitation) — Natural Forest Management, FRI

2 | Momase

Kevin Turbarat

TRP Officer, Area Office — Momase

&Highlands Yanda Sila Mapping Officer, Bulolo/Wau Plantations
Timothy Palpali Inventory & Mapping Officer, Area Office — Highlands
Warea Andasua Technical Supervisor — Highlands, Area Office — Highlands
3 | NGI Peter Lat Inventory Officer, Area Office — NGI-West

Clive Sewelu

Monitoring Officer, Area Office — NGI-West

Elizabeth M’ Buleau

Inventory & Mapping Officer, Area Office — NGI-East

Donald Tarere

Plantation Officer, Area Office — NGI-East

Kipiro Damas

Senior Botanist — Forest Biology, FRI
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(4) PNGFA-JICA D—9 avyT4 (BRIRBERE)

® VIV a T AT a—)b

#18: 3 As5sBH(K)
T£: Dambis Kaip
B il NE HwEE
9:00-10:00 Registration and morning coffee/tea
(Video play and poster display)
10:00-10:05 Opening prayer Goodwill Amos
10:05-10:15 Welcome and opening remarks Managing Director — PNGFA
10:15-11:15 Congratulatory speech
- Japanese Embassy
- JICA PNG Office
- Other PNG government organizations
11:15-11:40 1. Outcome of Forest Monitoring Project supported by | Dr. Ruth Turia
Japanese government (JICA Technical Cooperation (T/C)
Project and Japanese Grant Aid)
2. Concept of next JICA T/C Project
11:40-13:30 | Light Lunch
(Video play and poster display)
13:40-14:05 Major achievements of PNG forest base map by using remote | Perry Malan
sensing technology
14:05-14:30 Major achievements of improvement of PNG forest resource | Perry Malan
database
14:30-14:55 Applications of GIS and remote sensing for the forest resource | Kiyoshi Suzuki
monitoring system including carbon stock
14:55-15:10 Coffee/Tea Break
15:10-15:35 Major achievements of Japanese Grant Aid Masamichi Haraguchi
15:35-15:55 Evaluation outline of the current and concept of next JICA T/C | Tatsuya Watanabe
Project
15:55-16:30 Question and answer session
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%2H -3 A6 H(XK)
Tl%: 98- Elizabeth Kaidong, PM- Margaret Tongo

Bl RE HwEE
9:30-11:00 Production process, achievements and applications of PNG
forest base map
1. Forest definition and forest classification Rabbie Lalo
2. Applied data and technology to develop forest base map Masamichi Haraguchi
3. Ground Truth for remote sensing Samuel Gibson
4. Demarcation of agriculture land Jehu Antiko/Oala luda
5. Application of GIS & remote sensing for FCA boundary | Masamichi Haraguchi /
verification Patrick La’a
6. Achievements and issues to be addressed Constin Bigol
11:00-11:15 | Coffee/Tea Break
11:15-12:15 | Achievements and applications of improvement of PNG forest
resource database
1. FIPS (Forest Inventory Processing System) Ledino Saega
2. FIMS (Forest Inventory Mapping System) Perry Malan
3. PNG-FRIMS (available data and its use) Kunihiro Ishii
4. Achievements and issues to be addressed Constin Bigol
12:15-13:30 | Lunch
13:30-15:00 | Applications of GIS and Remote Sensing for the monitoring
system of forest resource including carbon stock
1. Latest outcome of UNFCCC-COP Tatusya Watanabe /
2. Biomass survey and training Rabbie Lalo
3. Estimation of PNG forest biomass including contribution to | Kiyoshi Suzuki
FRA2015 Rabbie Lalo / Kiyoshi Suzuki
4. Technology of forest change detection Masamichi Haraguchi
5. Case study of forest change detection (Milne Bay, West | Jehu Antiko / Oala luda
Sepik)
6. Achievements and issues to be addressed Tatsuya Watanabe
15:00-15:15 | Coffee/Tea Break
15:15-16:00 | Others
1. Activities related to JICA T/C Project conducted by PNGFA Goodwill Amos
2. Collaboration with UN-REDD/FAO & JICA in PNG Gewa Gamoga
3. Detailed design of next JICA T/C Project Tatsuya Watanabe
16:00-16:50 | Question and answer session
16:50-17:00 | Closing remarks Dr. Ruth Turia
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® VU avTEMEY AN CREE. AT 4 TERL)

No. K& AR AR
1 | Simon Peter RH (PNG)
2 | Esther Beni RH (PNG)
3 | Firmin Nanol Communication Dept
4 | Goodwill Amos PNGFRI
5 | Dr. Ruth Turia PNGFRI
6 | Dambis Kaip PNGFRI
7 | Perry Malan PNGFRI
8 | Robert Kiaprania PNGFRI
9 | Wake Yelu PNGFRI
10 | Mathias Niangu PNGFRI
11 | Kenneth Mamu PNGFA (Madang Office
12 | Jerry Kowin PNGFA
13 | Ludwig Gunan PNGFA
14 | Anda Akivi PNGFA
15 | Sakias Aine PNGFA
16 | Prof. D.K. Pal Unitech (Surveying & LS)
17 | Gaima Takai PNGFA
18 | Dr. Larry Orsak Unitech (Forestry)
19 | Isaac Hakele PNGFA
20 | Johnmark Karlo PNGFA
21 | Noel Dibela PNGFA
22 | Mathew Takasone PNGFA
23 | Peter A. Nomoreke PNGFA
24 | Aposol Tom PNGFA
25 | Pius Pokris PNGFA
26 | Elizabeth M'Buleau PNGFA
27 | Mathias Sime PNGFA
28 | Joseph Amba PNGFA
29 | Sebastian Arthurking PNGFA
30 | Peter Lat PNGFA
31 | Timothy Palpali PNGFA
32 | Kevin Turbarat PNGFA
33 | Patrick Nimiago PNGFA
34 | Prof. Simon Saulei PNGFA
35 | Ken Bensolo WCS
36 | Joseph Badi PNGFA
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37 | Constin Bigol PNGFA

38 | G. Gamoga PNGFA

39 | Javen Evera PNGFA

40 | Douglas Nawe PNGFA

41 | Mathew Vari Sunday Chronicles
42 | Ledino Saega PNGFA

43 | Margaret Tongo PNGFA

44 | Samuel Gibson PNGFA

45 | Roy Banka USAID LEAF
46 | Alphonse Bariadi The National
47 | Kipiro Damas PNGFRI

48 | Benjamin Taupa PNGFA

49 | Marian Rema Reporter

50 | Bae Kimali Reporter

51 | Ori Renagi PNGFA

52 | Elizabeth Kaidong PNGFA

53 | Mark Betuels PNGFA

54 | Lazarus Bira The National
55 | Masayuki Kobayashi Sojitz

56 | Hideo Kobaysahi DNPM

57 | Faye Duega PNGFA

58 | Bob Tate FIA

59 | Shigeru Sugiyama JICA

60 | Moale Manega JICA

61 | Ken Shimizu FAO

62 | Joe Pokana occb

63 | Cosmas Apelis TNC

64 | Rose Amos NBC

65 | Yoshiki Takahamu Embassy of Japan
66 | Arthur Neher UNREDD

67 | Elizabeth Helali PNGFA

68 | George Gunga PNGFA

69 | John Orabi PNGFA

70 | Gerard Natera DEC

71 | Jenny T. Bine DNPM

72 | Wakai Digine DNPM

73 | Emily Flowers ACIAR

74 | Kunihiro Ishii KKC
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75 | Masamichi Haraguchi KKC

76 | Tatsuya Watanabe JICA Project

77 | Rabbie Lalo PNGFA

78 | Kiyoshi Suzuki JICA Project

79 | Steven Saki PNGFA

80 | lan Onaga DAL

81 | Dr. Gae Gowae MARSH

82 | Jehu Antiko PNGFA

83 | Thomas Paka Eco-Forestry Forum
84 | Senson Mark Eco-Forestry Forum
85 | Freddie Alei UPNG

86 | Lyall Umbo PNGFA

87 | Charles Pakure PNGFA

88 | Leslie Vaira PNGFA
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(1) Rapid Eye (5,000km2)

% 5-1 RapidEye F8:EU R

D i H XA 1D
2010-09-20T012202_RE2_3A-NAC_7257468_119356 | 2010 4£ 9 A 20 H 5634301
2010-09-20T012202_RE2_3A-NAC_7257469_119356 | 2010 4£ 9 A 20 H 5534328
2010-09-20T012203_RE2_3A-NAC_7257471_119356 | 201049 A 20 H 5534327
2010-09-20T012206_RE2_3A-NAC_7257360_119356 | 2010 4£ 9 A 20 H 5534228
2010-09-20T012206_RE2_3A-NAC_7257361_119356 | 2010 4£ 9 A 20 A 5634201
2010-09-20T012206_RE2_3A-NAC_7257520_119356 | 2010 4£ 9 A 20 A 5534227
2010-09-20T012209_RE2_3A-NAC_7257467_119356 | 2010 4£ 9 A 20 H 5534128
2010-09-20T012209_RE2_3A-NAC_7257470_119356 | 2010 4£ 9 A 20 H 5634101
2010-09-20T012210_RE2_3A-NAC_7257519_119356 | 2010 4£ 9 A 20 A 5534127
2010-11-09T010945_RE5_3A-NAC_7259127_119356 | 2010 4£ 11 H 9 A 5634403
2010-11-09T010948_RE5_3A-NAC_7259047_119356 | 2010 4E 11 H 9 H 5634303
2010-11-09T010955_RE5_3A-NAC_7259048_119356 | 2010 4E 11 H 9 H 5634103
2010-11-09T010955_RE5_3A-NAC_7259185_119356 | 2010 4E 11 H 9 H 5634102
2010-11-10T011256_RE1_3A-NAC_7258669_119356 | 2010 4E 11 H 10 H | 5634402
2010-11-10T011256_RE1_3A-NAC_7258671_119356 | 2010 4E 11 H 10 H | 5634401
2010-11-10T011257_RE1_3A-NAC_7258670_119356 | 2010 4E 11 H 10 H | 5534428
2010-11-10T011259_RE1_3A-NAC_7258667_119356 | 2010 4£ 11 H 10 A | 5634302
2010-11-10T011303_RE1_3A-NAC_7258668_119356 | 2010 4£ 11 H 10 A | 5634202
2011-03-01T012208_RE2_3A-NAC_7258165_119356 | 2011 4£ 3 A 01 A 5534427
2011-03-20T012118_RE2_3A-NAC_7272297_119356 | 2011 4£3 A 20 A 5634203
2011-03-20T012118_RE2_3A-NAC_7272299_119356 | 2011 4E3 A 20 A 5634202
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(2) PALSAR (2007, 2010 &4 —)

B PALSAR_ 2007

& 5-2 PALSAR 2007 SRZE!) X+ : B9 e E—F2{® & (FBD)

D e H L/REE] ik
PASL1100707251252371109050001 | 2007 47 A 256 B | k5 (Asc) | HMllo> Path,/FE{ll> Row
PASL1100707251252451109050002 | 2007 47 A 26 B | 5 (Asc) | HMllo> Path,/ L4 Row
PASL1100708111254441109050003 | 2007 48 A 11 H | k5 (Asc) | Tl Path,/ > Row
PASL1100708111254521109050004 | 2007 458 A 11 H | k5 (Asc) | Tl Path,/ AL Row

PASL1100708111254441109050003

Bue: Bond3
PASL1100707251252371109050001
RaGB

e oo

[

[~ [

PASL1100707251252451109050002

B =ec sanat
Green: Band 2

| T

PASL1100708111254521109050004

RGB

[ Ty

[ Green: Bana2

B e 8o

Bl

40

50
km

B 5-2 PALSAR 2007 (R:HH G:HV B:HH/HV)
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B PALSAR 2010

5= 5-3 PALSAR 2010 S X+ : B fREEE—F2{RiK (FBD)

1D R H LI/ PE] ik

PASL1101008021252391109050005 | 2010 4= 8 H 02 H 5 (Asc) WD Path,/ FHID Row
PASL1101008021252471109050006 | 2010 48 H 02 H 5 (Asc) D Path,/AEAAI D Row
PASL1101008191254351109050007 | 201048 A 12 H E5 (Asc) a1l D Path,/ FMID Row
PASL1101008191254441109050008 | 2007 428 A 11 H E5 (Asc) VEH] D Path, /648D Row

gm Band. 1

I Green: Band 2

e o

gm Band.1

[P,

e s

-

[

[T,

-

— 0 50

km
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(3) GeoEye—1 (56km2)

%% 5-4 GeoEye-1 FEUXF

ID e H {5
po_884867_pan_0000000 201046 A 12 H AN 4= Y4
po_884867_blu_0000000 2010 4£ 6 A 12 H < VF (F)
po_884867_grn 0000000 201046 H 12 H ~ /LT (%)
po_884867_red 0000000 201046 H 12 A ~ /T (IR)
po_884867_nir 0000000 2010 4-6 H 12 H ~ VT GIARA)

B 5-4 GeoEye—1(56km2)
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GIS TRAINING IN ArcGIS

A Capacity Building Initiative under PNGFA-JICA Project

Basic Tutorial Notes of GIS Application (ArcGIS)

Prepared by:

Perry Malan

Senior Cartographer
Forest Policy & Planning
PNG Forest Authority

04™ March. 2013




Basic Tutorial Notes of GIS Training (ArcGIS)

Basic Tutorial Notes of GIS Application (ArcGIS)
(A) How to Open, View and Overlay Maps in ArcGIS

Open ArcMap in ArcGIS

Click “Add data”

Browse the folder to add file (working) and click open

To view, zoom (by extents/scale/pan)

Repeat steps 2 and 3 to open other necessary files

Overlay layers in order of point, line and polygon layers of data (layer display
order)

SAINAIE S e

(B) How to Create/Display Maps in ArcGIS

Add Map Layer

Layer display order
Layer colour

Layer symbols/properties
Layer features

Nk v

(C) How to Print Maps by Creating Layouts in ArcGIS

Layout elements (title, legend, scale bar, north arrow, text, etc.)
Layout guidelines

Layout page orientation

Layout size

Export (jpg, pdf, etc.)

PRINT

SIS

(D) How to Capture Data in ArcGIS

1. Importing GPS Data into GIS
2. Creating point data from Excel spreadsheet
3. Creating new data layer by digitising point, line and polygon features




Basic Tutorial Notes of GIS Training (ArcGIS)

(A) How to Open, View and Overlay Maps in ArcGIS

Open Arc Map in ArcGIS

Click “Add data”

Browse the folder to add file (working) and click open

To view, zoom (by extents/scale/pan)

Repeat steps 2 and 3 to open other necessary files

Overlay layers in order of point, line and polygon layers of data (layer display
order)

SN S e

Viewing Data in GIS
Opening/Adding/Removing Map Layers

Map Document:

Standard toolbar:



Basic Tutorial Notes of GIS Training (ArcGIS)

Map layers refer to data sources such as point, line, and polygon shapefiles and raster
images representing features that can be displayed on map. ArcMap displays map layers
from a map document with file extension (.mxd). Map document contains Table of

Contents (TOC) that outlines map layers in the document (workspace in Mapinfo
software).

Table Of Contents:

< layer

Adding map layers to the Table of Contents (TOC) from their saved/storage locations.

1. Click the Add Data button & .

2. Inthe Add Data browser, click the Connect to Folder button.

3. Click the drive: Network/PNGFA-HQ-SRV3/nfrdms on which the working
folder is installed, and click OK. Browse to and click the Boundary data folder:
42 Boundary/AdminBound/PNG 2011.shp, and click OK.
After this, you will always be able to connect directly to the data folder when
searching for or saving data map layers and data tables.




Basic Tutorial Notes of GIS Training (ArcGIS)

4. Click Add. ArcMap places the map layer in view.
All map layers have coordinates tied to specific locations on the earth’ surface.

5. Right click PNG 2011.shp in the TOC and click Remove. This action removes
the map layer from the map document but does not delete it from its storage
location. Click Add and open the same layer again.

6. In same drive and folder, add layers:
Province: 42 Boundary/AdminBound/Province 2011.shp
Road: 81 FIMS/Census/shp/Country/png2000_road polyline.shp
River: 81 FIMS/Census/shp/Country/png2000_river_polyline.shp
LANDSAT: 01 Satellite/LANDSAT 2000/03 mosaic/S-55-05.sid

RapidEye: 01 Satellite/RapidEye 2010/01 original/5534815/2010-12-
19T013033 RE1 3A-NAC 7853374 124309/5534815/2010-12-
19T013033 RE1 3A-NAC_7853374 1243009.tif

DEM: 21 TopoAnalyst/DEM/dem_gsar 5534815.img

Contour: 21 _TopoAnalyst/Contour/cnt_gsar 5534815.shp

Slope: 21 TopoAnalyst/slp_gsar 5534815.img

TopoMap: 21 TopoMap/03 Edgecut/TOPO8379PORT MORESBY .tif

You can also add layers from the Catalog window.

Catalog window:

< Connect to Folder
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(B) How to Create/Display Maps in ArcGIS

1. Add Map Layer

2. Layer colour

3. Layer display order

4. Layer symbols/properties
5. Label features

Turn a layer on and off

Turn a layer on and off.

List By Drawing Order -

1. Simply click in the tick/check box in TOC to turn on or off a layer.

Change layers display order
Select the List By Drawing Order button to change the drawing order of layers.

1. Make sure that the List By Drawing Order button is selected in the TOC and
turn on the Province 201 1.shp.

2. Drag the Province 2011.shp to the bottom of the TOC and drop it.

3. Drag the Province 2011.shp to the top of the TOC and drop it.
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Change a layers display scale

Change a layers display scale.

1.

In standard tool bar, click scale drop down list to select various scale factors. It
also changes view in data view accordingly.

Navigate in a map document

Tools toolbar:

(a) Zoom In

1.

Click the zoom In button on the Tools toolbar.

2. Click and hold down the mouse button on a point above and to the left of the

Province 2011.shp layer.
Drag the mouse down to the bottom and to the right of the same layer and
release.

(b) Fixed Zoom In and Zoom Out

This is an alternative for zooming in by fixed amounts.

1. Click the Fixed Zoom In button. This zooms in a fixed distance on the centre of
the current display.

2. Click the map to zoom in centred on the point you pick.

3. Click the Fixed Zoom Out button. This zooms out a fixed distance on the centre
of the current zoomed display.

(c) Pan

Panning shifts the current display in any direction without changing the current

scale.

1. Click the Pan button .

2. Move the cursor anywhere onto the map display.

3. Hold down the left mouse button and drag the mouse in any direction.

4. Release the mouse button.
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(d) Full, previous, and next extent

The following steps introduce tools that navigate through views you have already

created.

1. Click the Full Extent button. This zooms to a full display of all layers, regardless
of whether they are turned on or turned off.

2. Click the Go Back to Previous Extent button. This returns the map display to its
previous extent.

3. Continue to click this button to step back through all of the views.

4. Click the Go to Next Extent button. This moves through the sequence of zoomed
extents you have viewed.

5. Continue to click this button until you reach full extent.

Change a layer’s color

Its easy to change colors and other symbols of layers in ArcGIS.

1.

Click the Province 2011.shp legend symbol in the TOC. The legend symbol is
the rectangle below the layer name in the TOC.

Click the Fill Color button in the Current Symbol section of the Symbol Selector
window.

Click the blue tile in the Color Palette.

Click OK. The layer’s color changes to blue color on the map.

Change a layer’s outline color

To change the outline color of a layer’s polygon

1.

2.

Click the Province 2011.shp legend symbol.

Click the Outline Color button in the Current Symbol section of the Symbol
Selector window.

Click the Black tile in the Color Palette.

Click OK.



Basic Tutorial Notes of GIS Training (ArcGIS)

Label features

Labels are text items on the map derived from one or more feature attributes.

Layer Properties @
Gieneral | Source | Selection | Dizplay | Symbology | Fields | Definition Query | Labels | Jaing & Relates | Time | HTML Popup
[Lsb=

Method: Label all the festures the same way. 'v'

Al features will be labeled using the options specified.

Text String
PO M
Text Symbol
[] WS LI Gothic MIE [ae |
AaBbyZz @ B 7 U Symbal...
Other Options Pre—defined Label Style
[ Flacement Froperties... ] [ Scale Range.. ] [ Label Styles... ]

(a) Set label properties
There are many label properties that you can set.

1. Open the file: 42 Boundary/AdminBound/District 2011.shp
Right-click District 2011.shp layer in the TOC, click Properties, and click the

Labels tab.

3. Click the Label Field drop-down arrow and click NAME, if it is not already
selected.

4. Click OK.

(b) Label features

1. Right-click the District 2011.shp in the TOC.
2. Click Label Features.
3. Zoom out to see additional features of the layer.

(d) Turn labels off
1. Right-click the District 2011.shp in the TOC.

2. Click Label Features again.
3. Labels in the map toggle off. Click Label Features again to turn them back on.
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View attribute table

You can view and work with data associated with map features in the layer’s attribute
table.

To explore the attributes of a layer on a map, open its attribute table and select a feature.
1. Right-click the District 2011.shp in the TOC.
2. Click Open Attribute Table. The table opens, containing one record for each
feature.
Every layer has an attribute table with one record per feature.
3. Scroll down in the table until you find RIGO and click the record selector (gray

cells on the left side of the table) for RIGO to select that record.
If a feature is selected in the attribute table, it also is selected on the map.

Fle §dt View Bookmurks Insert Selection Geoprocewing Cutomite Windows Help

DSB@S + BB x © © & 12000 P4 11 -LaF A 39
REBIQ Rl 4w B-O QO BWIZIRER s
Table Of Ceatents e e N ey g
v aaR - E NVAMYA x\‘”p“
T B - . M -
o \ vascne
2 &9 L ( BACLD WO
& m"'" i MEREVA. ; % "f\‘
u O BNG 201 % R — NoSAa
o O Province_Ni1 q “\ S0ME )
PO = )| Distoct_2011 1
Table (@] -,W "
~ar- ) > SoxE Unalam
- B BB 0 g x . i
Ich] o
District 2011 % [ ey 4 S
no | Shape* | ® | RANE | * | foswn SrS———— 2 { X v
[ | 379 [Pelygen | €38 | KARUKUMRI ] pas wory \ f R T S
300 [Polygon | 038 | KARUKUMR! IRV ™ IR - - vt
u 1 ess ! r 1 LIV TEY A = ' hbeiy
] 38% [Pobygon | 635 | WARKLMAI 1 P wnaTAR /
[ 17363 [ Foygon | 638 [RARWGIMAS | hnoNADgasiWL OSTRICT ) uviTAR g
| | 383 |Pelygon | 030 | KARUKLMA! | puns, CARTAD B RIS 4
] 364 |Popygen | 038 [ KARUKLNIAI J N YA
] 38 [Peiygen @08 RGO { » R ) SN FOMOTAY
[ ] 385 [Pengon | 085 | NATIORAL CAPFTAL DST | | / b V5 5
[ | 387 |Peiygen | 085 [ NATIORAL CASTAL DSY - )" e b (8 u
wi  ouEe i
(1 out of 2326 Selected) o -
Ded || Dotrct 2011 - 10 'IIQA""'i'L‘j

4. Inthe District 2011 table, click the Clear Selected Features button.
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Measure distances

Maps have coordinates enabling you to measure distances along paths that you choose
with your mouse and cursor.

While a map’s coordinates are in specific units such as feet or meters, you can set the
measurement tool to gauge distances in any relevant units.

Zoom to the full extent , then zoom to National capital district.

On the Tools toolbar, click the Measure button
The Measure window opens with the Measure Line tool enabled. The current
map units are meters, but you can change the units to Kilometers.

In the Measure window, click the Units drop-down button.

Click Distance and Kilometers, and leave the measure window open.

For example, to measure the width distance of National capital district;

1.

Move the mouse to the westernmost boundary of National capital district and
click it.

Move the mouse in a straight line to the eastern boundary of National capital

district then double-click the edge (point). The distance should be around 23
kilometres.

3. Close the Measure window.

10
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Save map document

To save the Map document, click File on main menu and select Save as and specify
folder to save in: D:/PNGFA WS GIS Training, file name: PNG Project.mxd.

11



Basic Tutorial Notes of GIS Training (ArcGIS)

(C) How to Print Maps by Creating Layouts in ArcGIS

1. Layout elements (title, legend, scale bar, north arrow, text, etc.)
2. Layout guidelines
3. Layout page orientation
4. Layout size
5. Export (jpg, pdf, etc.)
6. PRINT
Creating Map Layouts

1t is often handy to produce a standalone map for use in a Word document or
PowerPoint presentation — or for distribution as a paper map. ArcMap has layout view
for creating maps with several map elements, including title, the map itself, a legend,
scale bar for ground distances, note for data sources, Grid, North arrow and so forth.
ArcMap has prebuilt layout templates for your use.

Prepare a map layer (image, boundary data, FIMS data, DEM data, TopoMap, etc).
You should change from Data View to “Layout View” before you can insert necessary
map elements.

Two types of View': Data View
Layout View

]

|15

|1U

| -1

)
Layout toolbar: I'l—i—'le " e m N

Set up layout page orientation and size

12
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Page and Print Setup:

Set up the layout page assuming that you will use an A3 size paper.
1. Right-click anywhere inside the layout and click Page and Print Setup.

2. If you have access to printer, select it and desired properties, and then close the
windows for setting printer properties.

3. In ArcMap’s Page and Print Setup window, select A3 for paper size and
Landscape for the Orientation in Paper panel. Check “Use Printer Paper
Settings” in Map Page Size panel.

4. Click OK.

5. Right-click anywhere inside the layout and click the Zoom Whole Page button.

13
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Add Elements to the layout
Insert a Title

1. On the main menu, click Insert and select Title.
. Type PNG Project in the Insert Title text box, and then click OK.
3. Double-click the title, click Change Symbol, select 22 for size, and click B
(Bold) for Style.
4. Click OK, then click OK again.
Center the title over the map.

9,1

Insert | Selection Geop
= Data Frame

e Title |
Tet 8
Dynamic Text  »

-

Meatline...

Legend...
Morth Arrow...

EZ =+ 1 [

Scale Bar...

Scale Text...

=] Picture...

|m] Object...

'rr
=

Insert a Legend

1. To insert a Legend, you click Insert and select Legend from the menu.

2. In Legend wizard select relevant layers in data view to be indicated on the
legend and click finish.

Place the legend at bottom left of the layout view.

4. Double click it to change its properties in legend, frame, items, size and position.

Insert | Selection Geop

Data Frame

[99)

(0

=
==
=

Title
Text
Dynamic Text  »

[] Meatline...

=

Legend...

& Morth Arrow...

Ea  ScaleBar...
:n Scale Text...

=] Picture...

|m] Object.
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Insert a North Arrow

1. To insert a North Arrow, you click Insert and select it from North Arrow
selector and click OK.

2. Then place it on top right of the Layout (normal position).
3. Double click it to change its properties like color, size, font, etc.

Insert a Scale Bar

1. To insert a scale bar, you click Insert and select Scale bar from the menu bar.

2. Choose “Alternating Scale Bar 1” and click properties to change color, size, font,
etc

3. Then back to the previous window, then click “OK”.

4. In Alternating Scale Bar Properties, change the Number of divisions and
subdivisions (as indicated). Then click OK. It changes the properties of the scale
bar according to the data view.

15
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Insert a Scale Text
1. To insert a Scale Text, you click Insert and select Scale Text from the menu.
2. Select Absolute Scale and place it below the scale bar.

3. Double click it to change its properties like color, size, font, etc.

Insert | Selection Geog

Data Frame

L

=
=
5

Title
Text

> |

Dynamic Text

Meatline...

il O]

Legend...
Maorth Arrow...

1Y

Scale Bar...

==
=

Scale Text... M

Picture...
Object...

E [
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Insert a Text
1. To insert a Text, you click Insert and select Text to type source of data etc. and
place at the bottom right of the layout view.
Create and use guidelines in the layout view
In the next steps, you will use vertical and horizontal rulers to create guidelines.
1. Click at a marginal point on the top horizontal ruler to create a vertical blue
guide. If you place your guide at the wrong location, right-click its arrow on the
ruler, click Clear Guide, and start over.

2. Click the vertical ruler at a marginal point to set a horizontal guideline.

3. Drag the map elements so that they are placed at bottom or below the horizontal
guideline.

4. Save your map document

Create Grid
You can add grid to your map.

1. Right-click Data Frame and select Properties. ..

€& Data Frame

17
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2. In the Data Frame Properties, click Grids tab.

Grids and Graticules Wizard

Which do vou want to create?

() Measured Grid: divides map into a erid of map units

() Feference Grid: divides map into a erid for indexing

Grid name: | Graticule

3. Select [Graticule: divides map by meridians and parallels] and click Next for
times, as you use default setting this time. Finally, click OK.

145" T0E 130° I07E 1557 T0VE

BExcercise Sillmpie Map

el . r

3 00s 3 00E

0" or's 107 00's

A

- -

- .

. . -1J~-"‘

T )
N
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km

1:8,000 poo

145" T0E 130° I07E 1557 T0VE
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Export a Layout as an image file (to use in Word document or PowerPoint
presentation)

Lets have you export this layout to a high-quality image file which you could use in a
Word document or PowerPoint presentation.

1. Click File and Export Map, browse to the Network/PNGFA-HQ-SRV3/nfrdms.
Make sure that JPEG (*.jpg) is selected as the file type, choose 300 dpi for
resolution under options, name PNG_Project, and click Save.

2. Using My Computer, browse to Network/PNGFA-HQ-SRV3/nfrdms, right-click
PNG Project.jpg, click Open With, and open the image in a viewer. While a
simple layout, it is quite professional and attractive in appearance.

3. When finished examining the image, close the viewer and the My Computer
window.

Layout View saved as map document can be exported in many other file formats
such as emf, pdf, tiff, etc.

File | Edit View Bookmarks Insert Sel
[9 Mew. Ctrl+M
EY Open. Ctrl+0
= Save Ctrl+5
Save As..,
Save A Copy...
Add Data 3
EH.EJ Sign In...
HH  ArcGIS Online..,
Page and Print Setup...
EJ  Print Preview...
& Print...
kil Create Map Package...
| Export Map... %
[ Map Document Properties...

Print a Layout
Next, lets have you print the layout.

1. Click File on main menu and select Print.

19



2. Set print properties and click OK.

File
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Edit View Bookmarks

Insert  Sel

Save As...

Save A Copy..

Add Data

Sign In...

ArcGIS Online...

Page and Print Setup...

Print Preview...

Ctrl+M
Ctrl+ 0

Ctrl+5

Print...

B |de B @ BEEE

Create Map Package...
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(D) How to Capture Data in ArcGIS

1. Importing GPS Data into GIS

2. Creating point data from Excel spreadsheet

3. Creating new data layer by digitising point, line and polygon features
Using GIS For Your Field Work
Importing GPS data from GPS directly
It is possible to get point data in tabular form with columns for x-and y-coordinates. A
good source of such data is from a Global Positioning System (GPS) device. You can
import GPS data into GIS directly by using ArcPhoto tool. ArcPhoto tool is not default

tool, so you need to import it first.

1. Click ArcToolbox button to open ArcToolbox window.

| File Edt Yiew Bookmarks Jnsent Selection Geoprocessing Customize  Windows _Helo

‘DaEs B x ®- L EEPRO =
® R L g H Kk o ﬂ 2 & Ei
’hbltO'Commti B x
G B ArcToclbox )
. & ArcToolbex

4 @ 30 Analyst Tools

o @ Anadysis Tools

+ @ Cartography Tools

o @ Conversion Tools

o @ Data Interoperability Tools

4§ Dats Management Tools

+ @ Editing Tools

+ @ Geccoding Tooks

1 @) Geostatistical Analyst Tools
o @ Linear Referencing Tools

+ @ Multidimension Tools

+ @ Network Analyst Tools

o @ Parcel Fabric Tops
3 @ Schematics Tocjs
3 @ Server Tools
v @ Spatial Analyst Jools

+ P Spatial Statisticd Tools

o @ Tracking Analys Tools

2. Right-click on ArcToolbox folder and click Add Toolbox.

3. Browse to C\: Program files (x86)\ESRI\ArcPhoto Tools\Data\ArcPhoto
Desktop.gdb\ArcPhoto.
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ArcToolbox (o]
B ArcTeclbex
% § 30 Anatyst Tools
& @ Analysis Teols
# @ Canography Tooks
@ Conversion Tools

_-n...L Loals. .
244 Tosibon r-‘ . ==
tockim: |3 Pokder Jaal H-raace

IConn«i To Folder

ek [Dcpopme psesuve y] & & 2 BB L0G |

|
=
lacad L]
pectures |
| Nome: LFroxCesion ob
Sow of tpe: ",‘.’J - e —.: |~—v——.
e -

4. Click Open.

5. Inthe list of Arc Tool box, select ArcPhoto tool box and then select Import GPX
file.

ArcToolbox =

§ ArcToolbex
@ @ 30 Analyst Tools
@ @ Analysis Tools
= @ ArcPhoto Toolbox
“, Batch Geolocate
F Encode Tracklog Points as Lines
e Geolocate photos and insert into geodata)
«
#, Load Photos
& Loading ArcPhoto Elements
#, Make Photo Layer
4, Match Photo Locations
“, Photo Points To Multipatch
@ @ Cartography Tools
& & Conversion Tools

cv BB Nata Tobacmmasabilib, Taals

22



Basic Tutorial Notes of GIS Training (ArcGIS)

6. In Import GPX file window, click folder button to browse to GPX data (as
stored/saved) after downloading data from GPS. In Target Workspace, create
new geodatabase.gdb before saving the output file, and then click OK.

GPX file: PNGFA WS GIS Training/Waypoints 23-FEB-13.gpx
New geodatabase.gdb: PNGFA WS GIS Training/Central prj.gdb

7. View GPX data (layer) in TOC.

Deds Bx/ 0o b 5m i MEERD G N 5 Ly [SWaports BT Dt ] B £
File [t View Bockmarks Intet Selection Gecpeotessing Customize Windows Help -
QAT e -0 8O BN S &g

> | Table Of Contents X X
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3 [ FIMS Vegelaten
# [ Tie Rageudtye0l0
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4 B rapid _S533M0MUmg . i, B- 58

i napid_5534320.img S To——
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Get point data from Excel spreadsheet
You might get location information with Excel spreadsheet. It is possible to create point
data from tabular form, such as Excel spreadsheet, with columns for x-and y-

coordinates.

You might get Excel spreadsheet such as the following from your co-worker.

First you have to modify a table to suit GIS needs like the next table.

A [ B | C |

1 |PointMame X b

2 (Moo 147.235270 —3.226752
3 [Mooo2 147.23554 —5.228334
4 [Moood 147.235541 —5.228334
5 [Mooo4 147.230855 —5.275885
G [MoOoE 147228400 e P P
7 [Mooog 147.228305 —53.285540
8 [Mooo7 147.232464 —5.304452
G [Mooos 147223318 —5.313746
10 [MoQos 147.220211 5327312
11

The first line, PointName. X and Y, will be field name. Data records are from the
second lines. You can create and display points on map from this table.

1. In Catalog window, navigate to D:/PNGFA WS GIS Training.

2. Double-click Point location.xls to open excel sheet, right-click GPSdata$ and
select Create Feature Class and From XY data.

3. Select X in X Field and Y in Y Field.

4. Click [Coordinate System of Input Coordinates...].
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Create Feature Glass From XY Ta...

Input Fizlds

X Field:

B [v]
" Field

¥ [se]
Z Field:

!CNnne.} M

[ Coordinate System of Input Coordinates.. ]

Cutput

Specify output shapefle or feature class:

C:¥ayako_ochi¥temp_saeyo¥srtmS 55 wes i edb¥aly E]

Cion fieuration ke ymord:
| DEFALLTS " |

[ Advanced Geometry Options... ]

I Ok, ] [ Cancel| ]

5. Click [Select...] in Spatial Reference Properties, then navigate to Geographic
Coordinate Systems/World, select WGS1984.prj, and click Add.

25



Basic Tutorial Notes of GIS Training (ArcGIS)

6. To select output folder, click folder button, then navigate to
PNGFA WS GIS Training, and name GPSpoint.shp. Then click Save. Click
OK.

7. In Catalog window, select GPSpoint.shp which was just created and then drag &
drop to Data View window.

Now you can see GPS point feature in ArcMap.

Creating new data: Adding point, Digitizing line, polygon

Editor toolbar:

On the main menu, click Customize, Toolbars, Editor. The Editor toolbar appears. You
can move it or dock it anywhere in ArcMap. Dock it on top of the ArcMap window
below the Standard toolbar.
Creating new shapefile
Create new shapefile before digitising point feature using Editor toolbar.
1. In Catalog window, browse to Exercise folder: D:/PNGFA WS GIS Training.
2. Right-click PNGFA WS GIS Training folder and select New, Shapefile.

3. In Create New Shapefile window, set Name: StudyPoint, Feature Type: Point,
and then click Edit.
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4. In XY Coordinate System window, click Import to set geographic coordinate

system of the data. Browse to file: Network/PNGFA-HQ-

SRV3/nfrdms/42 Boundary/AdminBound/PNG_2011.

5. Click Add to specify the Geographic Coordinate System: GCS_ WGS 1984 and
click OK. The new shapefile name StudyPoint.shp is created in

PNGFA WS GIS Training folder.
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Start editing with the Editor toolbar

Digitise point features

Create/Add a point feature in map layer.

1.

In ArcMap, click the Add Data button, browse to
01 Satellite/LANDSAT 2000/03 mosaic and open S-55-05.sid.

In Catalog window, navigate to D:/PNGFA WS GIS Training and click
StudyPoint.shp and drag & drop to the map.

In the TOC, click the legend symbol for the StudyPoint.shp layer; change the
symbol to circle, the color to red, and the size to 10 and click OK.

On the Editor toolbar, click Editor, Start Editing.
Click StudyPoint.shp as the layer to edit and click OK. Start editing. Create
Features and Construction tools panels appear on the right of the map. You can

adjust these panels by dragging the boundary between them.

Click StudyPoint.shp in the Create Features panel, then click Point in the
construction tools panel.

Using the Point tool, click the locations (sample) in your map to add the points
to the StudyPoints.shp layer.

When finished, click Editor, Stop Editing. Click Yes to save edits to the layer.
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Digitise line features

To digitize a line feature, in this exercise you will create a line shapefile for this
scenario.

Create a line shapefile for a road line route.

1.

In ArcMap, click the Add Data button, browse to 04 TopoMap/03 Edgecut and
open TOPO8379PORT MORESBY tif.

Click the Add Data button, browse to D:/PNGFA_ WS GIS Training, click
png highway.shp, and click Add. This adds the png_highway.shp layer to the
map, although there are no features in it yet.

png_highway.shp appears in the TOC, but of course nothing displays on the

map because at this point there are no features in this new map layer.

In the TOC, click the legend symbol for the png_highway.shp layer, change the
symbol to highway lamp, and click OK.

On the Editor toolbar, click Editor, Start Editing.
Click png_highway.shp as the layer to edit and click OK.
Click png_highway.shp in the Create Features panel.

Using the Line tool, digitise some access roads (sample) in your map to add the
lines to the png_highway.shp layer.

When finished, click Editor, Stop Editing. Click Yes to save edits to the layer.
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Digitize polygon features

You will create a new polygon feature. Add features to it using heads-up digitizing with
your mouse.

1. Click the Add Data button.

2. Browse to PNGFA WS GIS Training and add StudyArea.shp to the map.

Next, you can digitize new features, starting with some practise polygons that will give
you some experience.

Practice digitizing a polygon

1. Click the List By Selection button in the TOC and make StudyArea.shp the only
selectable layer.

€< List By Selection

€ Click to toggle selectable

2. On the Editor toolbar, click the Straight Segment tool.

Position the crosshair cursor anywhere on the map and click to place a vertex.
4. Move your mouse and click a series of vertices one at a time to form a polygon
(but do not double-click).

Double-click to place the last vertex.

6. Repeat step 2 — 5 to draw another polygon.

(98]

9]
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Move a polygon

1. On the Editor toolbar, click the Edit tool.

2. Click and hold down the mouse button anywhere inside your new polygon.
3. Drag the polygon a small distance and release.

Delete a polygon
1. With the Edit tool still selected, click anywhere inside your new polygon.
2. Press the Delete key on the keyboard.

Save your edits and the map document
1. From the Editor toolbar, click Editor, Stop Editing.

2. Click Yes to save your edits.
3. Save the document as: D:/PNGFA WS GIS Training/StudyArea.mxd.
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Data/folder structure:

File type

Folder name

Description

Satellite & airborne
imagery
(original/pre—analysis
data)

01_Satellite Satellite imagery (original/pre—analysis data)
02_Airbone Airborne data (original/pre—analysis data)

03_DEM Satellite imagery (DEM) (original/pre—analysis data)
04_TopoMAP Topographic Survey map (1:100,000) produced by RASC

Field survey data

11_FieldSurvey

Field survey data

Analysis data

21_TopoAnalyst

Topological analysis data

22_SatelliteAnalyst

Satellite imagery analysis data

Thematic data

31_ForestMap

National forest basemaps

32_CarbonStock

Carbon stock data

Other thematic and | 41_Thematic Other thematic data (vector)

its parts data (vector | 42_Boundary Boundary data

data) 43_Planning Planning data

Other spatial data 51_Others Other spatial data

Map layout & output | 71_MapLayout Map layout (Map document file)

data 72_Output Report file/Exported map
81_FIMS FIMS
82_FIPS FIPS

o 83 PNGRIS PNGRIS (PNG Resource Information System) (DVD data)

5:::2:& system & g4 Geobooks Geobook data produced by UPNG
85_MRA Mineral Resources Authority
86_NWS National Weather Service

87 _FreeData

Other free data

Other documents
(non—spatial data)

91_Documents

Other documents (non—spatial data)

TORY & MAPPING BRANCH

VEGETATION & LANDCOVER MAPS OF PNG

—

GIS & REMOTE SENSING APPLICATION
> : e e
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