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What is Necessary for Monitoring & MRV
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Current Situation and Challenges in PNG 
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1. National level Forest Basemap is not developed since 1972
2. Forest GIS (FIMS: Forest Inventory and Mapping System) is not updated since 1996
3. Existing forest related data is not sufficient for carbon estimation

As-Is (Current)

Problem
 Vast forest area, but no access road to 

do forest survey for whole country
 97% of PNG land is customary land

JICA/PNGFA 
Project

To-Be (Goals)

【To-Be】
2. National level forest 
resource GIS/Database 
is developed & utilized

【To-Be】
1. National forest 
resource basemap is 
developed & utilized

【To-Be】
3. Carbon/Biomass stock 
is estimated. 

【As-Is】
2. FIMS (Forest Inventory 
Mapping System) is not 
updated since 1998

【As-Is】
1. National level forest 
basemap is not 
developed since 1972

【As-Is】
3. Carbon stock 
estimation is necessary 
but no good data for it

【Problem】
・PNGFA does not 
have data and 
facility to develop

・Need time to 
develop national 
level map

【Problem】
・The work flow does 
not fit with FIMS 
any more 
•Existing data are 
not well compiled 
into the system

【Problem】
・More than 90 % of 
PNG land is 
customary land
•No access road to 
do field survey for 
whole country As-Is (Current)

Problem

To-Be (Goals)

As-Is (Current)

Problem

To-Be (Goals)

Forest Resource Information 
Management Database System
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Forest Basemap

Satellite Imagery
Airborne Data

Estimation/Modeling

1. National level Forest Resource Basemap is developed and utilized
2. National level Forest Resource GIS/Database is developed and utilized
3. Forest Monitoring System including Carbon stock is designed/demonstrated

1. Overview of Project/Program



FIM-S : Forest Inventory 
Mapping System 

LANDSAT, some SPOT

DSM & DTM from 
GeoSAR (X&P band, 

2006, 2012) 

Strip Sampling 
Location Map

Forest Base Map from 
RapidEye (2010-2011) 

ALOS/PALSAR 
(2007, 2010)

Pre and Post Logging 
Inventory

Canopy Volume (DSM-DTM) 

Production report from concessions 

?

Multi Purpose National 
Forest & Carbon 

Inventory 2013-2015
(EUR 8M 

UN-REDD/FAO&EU) 

Existing Permanent 
Sample Plot Survey etc. 

Allometric Eq. (d ⇒G,V, ΣC）?

National Forest Resource Management Database
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Component and Inputs from Japan
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Forest Monitoring Project 
March 2011 – March 2014 

JICA Group Training Courses 
Biomass Survey in Forest
Remote Sensing on Forest 
Climate Change Mitigation etc. 

JICA Technical Cooperation Project

Short-term Experts
•Remote Sensing, 
•Database,  
•Biomass survey  

Long-term Experts
•Forest Management
• Inventory 

Training in Japan

Small Procurement and 
provision of equipments

GOJ Grant Aid Programme 

Procurement and provision of 
equipments

“Technical Assistance”
Consultancy 

Training in PNG 

1. Overview of Project/Program



LANDSAT 2000 (30m)

Coverage in the past (Single Satellite)

(1) Development of Forest Basemap: Data to Use

RapidEye 2010 (5m)

Coverage 2010 (Constellation Satellites)

Previous Available Satellite Imagery Newly Aquired Satellite Imagery 
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(1) Development of Forest Basemap: Optical Satellite
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(1) Development of Forest Basemap: Radar Satellite
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(1) Development of Forest Basemap: New Basemap(ver.0)
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ForestBasemap_ver0(merge)

Class

P: Low Altitude Forest on Plains/Fans

H: Low Altitude Forest on Uplands

L: Lower Montane Forest

Mo: Montane Forest

B: Littoral Forest

D: Dry Seasonal Forest

Fri: Seral Forest

Fsw: Swamp Forest

M: Mangrove

W: Woodland

Sa: Savanna

Sc: Scrub

G: Grassland and Herbland

Ga: Alpine grassland

Gi: Subalpine grassland

Z: Bare areas

U: Larger urban centres

E: Lakes and larger rivers

X: Sea/Ocean



(1) Development of Forest Basemap: Existing FIMS
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PINGRIS/FIMS Vegetation (all)

VEGTYPE

Low Altitude Forest on Plains & Fans (below 1000m)

Low Altitude Forest on Uplands (below 1000m)

Lower Montane Forest (above 1000-3000m)

Montane Forest (above 3000m)

Dry Seasonal Forest

Littoral Forest

Seral Forest

Seral Forest (Volcanic successions)

Swamp Forest

Mangrove Forest

Woodland

Savanna

Scrub

Grassland

Grassland (Alpine above 3200m)

Grassland (Sub-Alpine 2500-3200m)

Grassland (Herbaceous swamp)

Agriculture Land

Bare Areas

Larger Urban Areas

Lakes and larger rivers
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Working Draft.  

(1) Development of Forest Basemap ver0: Working Draft
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(2) Development Forest Resource Database

■ArcGISServer10.0
Standard/Enterprise

■SQL Server 2008
Standard Edition(English)

■ArcGIS Desktop10.0
ArcInfo 2
ArcEditor 2
ArcView 2

■Microsoft Office 2010
Professional(English)

[Data Server]

[Desktop PC]

National Forest Resource DBMS
(GeoDataBase)

※1 WS will be used as license 
server

FIMS

FIMS

FIMS

FIMS

FIMS

FIMS

Domain Setting

FIM - ADMIN Version 3.0

PNG Forest Authority

Forest Inventory and Mapping

Provinces FMU’s

Reports Print PreView

FMU Report

National Change By Forest Type

National Change By Forest Type &

National Change Summary

National Concession Change by P

National Constraint Summary [197

Ntnl Constrnts Ext Frst In/Out Con

Ntnl Constrnts Ext N/Frst I/ Con A

Ntnl Constrnts Ext N/Frst I/ Con by

Province Change by FMU

▲

▼

1 Western

2 Gulf

3 Central

5 Milne Bay

6 Northern

7 Southern Highlands

8 Enga

9 Western Highlands

10 Slimbu

11 Eastern Highlands

12 Morbe

13 Madang

14 East Sepik

15 West Sepik

16 Manus

17 New Ireland

18 East New Britain

▲

▼

Code Province

Province : Western

FMU Zone Zone Name Veg Type Timber Vol

1 105 South Fly FswMIS/Sa 0

2 105 South Fly O 0

3 105 South Fly W/SaMI 18

FMU Zone Zone Name Veg Type Timber Vol

1 105 South Fly FswMIS/Sa 0

2 105 South Fly O 0

3 105 South Fly W/SaMI 18

▲

▼▼

▼

Area [ha]:

Update Timber Volumes for Zone

Update Timber Volume for FMU

Protected:

Ext Slope:

Ext Altitude:

Ext Karst:

Ext Inundation:

Ext Mangrove:

Ser Slope:

Ser Inundation:

9,845,211

605,298

69,791

12,596

174,250

1,587,339

87,571

190,207

687,072

Gross Forest Area’75:

Adjusted Forest Area’75:

Gross Forest Volume’75:

Logged and Land Use:

Rev Gross Forest Area:

Rev Adj Forest Area:

Rev Gross Forest Vol:

Please refer to reports for detailed data

9,845,211

605,298

69,791

12,596

174,250

1,587,339

87,571

Province

Larger Map

Concession

Proposed Concession

ADMIN

Province

Larger Map

Concession

Proposed Concession

ADMIN

NewVol：

※ Number/Type of report produced 
from FIMS will be about 30 

2. Components of Project/Program
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GUI and the functions of the existing FIMS have been incorporated

Access
data

Mapinfo
data

FIMS program

Access MapInfo

GeoDatabase

FIMS program

ArcGIS Access

For Reporting only

Existing FIMS New FIMS

(2) Development Forest Resource Database
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(2) Development Forest Resource Database



11/09/2013 PNGFA/JICA/JICS 16

(2) Development Forest Resource Database
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FIMS FIPS

Timber 

volume from 

sampling 

survey. 

Potential 

Timber 

Resource 

Volume 

Timber 

volume from 

FIMS. 

Timber 

volume from 

FIMS. 

Potential 

Timber 

Resource 

Volume 

FMU

FMA

Resource 

Inventory 

Survey Area

Timber 

volume from 

sampling 

survey. 

Integrated Database on GIS

1

3
2

(2) Development Forest Resource Database

Timber Volume Estimation using Map and Inventory
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(2) Development Forest Resource Database

From FIMS

From FIPS

From Logging Company

Timber Volume Estimation in Concession Area 
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Canopy Volume

Airborne Survey Data 
(GeoSAR & LiDAR)

Stand Volume

Field Survey

 Tree Species
 Tree Height
 DBH
 Allometric Model

(3) Forest Monitoring including Carbon Stock
Correlation Analysis between 

Canopy Vol. and Stand Vol.
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Carbon Stock Amount

Prof ile Graph Title

Profile Graph Subtitle

2,0001,5001,0005000

35

30

25

20

15

10

At least 250m is desired 

to see canopy profile 

Illustration Only

DSM – DTM = Canopy Vol.
L shape plot design in 

consideration of GeoSAR

Canopy vol.

DSM

DTM
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Survey Information and Satellite Imagery ()

µ

0 20 40 60 80 10010
m

Geo-Eye Imagery and Ground-based Survey by PNGFA May 2012
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(3) Forest Monitoring including Carbon Stock
Detail Plot Survey for Canopy Volume Estimation
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(3) Forest Monitoring including Carbon Stock
Logged-over Area by Optical Satellite



11/09/2013 PNGFA/JICA/JICS 22

(3) Forest Monitoring including Carbon Stock
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Change Analysis by SAR Satellite by Logging Activity
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(3) Forest Monitoring including Carbon Stock
Ground Truth and Remote Sensing with HQ & Area Office
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(3) Forest Monitoring including Carbon Stock

Data & Functions

search analysis display …

Area Office

Province

Province Office1

Province Office 2

Shared data
Shared 

Functions

Province Office 3

Cloud-free Data 

with using Satellite 

Imagery

Information and capacity

upgrade and enhance

Field Survey & Monitor

Field Survey & Monitor

Field Survey & Monitor

Commonly installed
•ArcVIew (Map View & Simple Edit)
•Satellite Imagery (related tile)
•Simple project-file for easy use

Forest Monitoring System for REDD/MRV

Existing 

Data Head Quarter

Satellite Image Landcover Map

Survey Sheets

Result Sheets

Future Implementation: Communication with Local Area



Sumary

• PNGFA & JICA is addressing REDD+ & SFM based 
on PNG situation with C/P capacity building

• Forest Basemap (ver.0/draft) is developed and 
on the process of improvement (esp. cropland)

• Forest Resource Information Management 
Database is developed and being operated

• Forest Monitoring System including Carbon 
Stock is demonstrated and working with C/P 

• Current project will be ended in March 2014 but 
next phase project is under consideration 

11/09/2013 PNGFA/JICA/JICS 25



11/09/2013 PNGFA/JICA/JICS 26

Tenk Yu Tru!
Masamichi HARAGUCHI/Kokusai Kogyo (KKC)

masamichi_haraguchi@kk-grp.jp

mailto:masamichi_haraguchi@kk-grp.jp
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Shared Platform

REDD+ 
Coordination

(NCCC)

National Forest 
Resource 

Management 
System (PNGFA)

National Forest 
Inventory

(PNGFA)

Review
Internal (?)

independent 
evaluation

Quality 
Assurance 

Statistics Office (National Statistical Office) RETAIN THIS BOX?

National 
Communication

(OCCD)

REDD+ Phase 2

REDD+ Phase 3

PNGFA & JICA Thoughts on 
Institutional Arrangements for Information, Monitoring & MRV for REDD+

Information flow

External coordination
Overall coordination

REDD+ GHG Inventory (OCCD)

Other 
Inventories

(e.g. Agriculture, 
Water Resource)

Quality Control

MRV & 
Monitoring 

Coordination
(Steering 

Committee)

REDD+ 
Safeguards 
Information 

System
(OCCD)

Satellite Land Representation System (OCCD, or DLPP?)

Cross Check
/Validation

Quality Control
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P

H

L

Mo

D

Fri

Fsw

M

B

Low Altitude Forest On Plains & Fans –

Open  crown and large crown forests 

emerging on plains’  & fans’  on low 

altitude landscapes 

Low Altitude Forest On Uplands –

Medium crown forests emerging on low 

altitude Upland landscapes

Lower Montane Forests –

Small crown forests emerging on lower 

montane landscapes

Montane Forests –

Small crown forests emerging on higher 

montane landscapes

Litoral (Beach) Forests –

Large crown forests emerging on the side 

of sea shores or coastal areas

Seral (Riverine) Forests –

Plant successions or regrowths  that 

regenerate to riverine  forests due to river 

course diversion over time on flat areas.

Swamp Forests –

Small, medium to large crown forests 

growing on water prone or inundated flat 

areas

Mangrove  Forests -

Small to large crown forests growing on 

flat areas along bays, rivers & river 

mouths adapting to water and saline 

conditions.
Dry Seasonal Forests –

Feks_rabbie_13_08_16

Small to large and open crown mixed 

forests and is  conditional to Southern 

parts of Western Province



Sa

W

Sc
G

O

E

Gi

Woodland–

Open  crown and large crown forests 

emerging on plains’  & fans’  on low 

altitude landscapes 

Savannah -

Medium crown forests emerging on low 

altitude Upland landscapes

Scrub –

Small crown forests emerging on lower 

montane landscapes

Grassland and Herbland–

Small crown forests emerging on higher 

montane landscapes

Sub–Alpine Grassland -

Large crown forests emerging on the side 

of sea shores or coastal areas

Agriculture –

Plant successions or regrowths  that 

regenerate to riverine  forests due to river 

course diversion over time on flat areas.

Lakes and larger rivers -

Small to large crown forests growing on 

flat areas along bays, rivers & river 

mouths adapting to water and saline 

conditions.

Feks_rabbie_13_08_16



False color Western South Fly Tile 5434917 Percent Clip  Min: 8  Max: 2
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