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Grant Aid for Environment and Climate Change
for the Independent State of Papua New Guinea

- The Forest Preservation Programme -

April, 2011
JICS: Japan International Cooperation System

Kokusai Kogyo Co., Ltd (Consultant)

2

Forest Preservation Programme (FPP)
Grant Aid Objective Components

Components
1) Equipment Procurement

• Items & Numbers are proposed from JICS/consultant based on 
the application from PNGFA (July,2010) and the result of 
discussion (December,2010)

• Item & Numbers (draft) will be decided at the committee
2) Soft Component (Technical Assistance)

• Scope & Activities to go will be discussed between PNGFA & 
JICS/consultant based on the equipment procurement agreement

• Deep/Close discussion with JICA Technical Cooperation  for detail plan

Objectives
1) Forest Basemap Development
2) Forest State Monitoring

To Implement



3

JICA Technical Cooperation Project & 
Grant Aid “Forest Preservation Programme”

JICA Technical Cooperation Project

1. Nation-wide 
forest base map

2. National level forest 
resource database

3. The monitoring system of  
forest  resource including carbon 

stock
The other

Project

Collaboration

Office of Climate Change and Development

Forest Data 
Compilation

Executing  Agency : PNG Forest Authority 

Grant Aid
-RS/GIS facility
-Satellite images
-Airborne data
-Field survey equipment
-Soft Components

The other
Project

Collaboration

4

Forest Preservation Programme (FPP)
Grant Aid Schedule (Tentative)

Finalizing Tender Doc

2012

3

Internal Analyzing /
Preparing Tender Doc

Detail Design Study

Arrival of the goods

Consultative Committee

Manufacturing Lead 
Time

Transportation

Tender Evaluation

12 1 2 3

2011

4 5 67

Payment

Conclusion of Contract

Tender Opening

Distribution of Tender 
Documents

Posting of GPN

Selection of the goods

A/A

E/N

9871110983

2010

Survey/Implementation in Japan Survey/Implementation in PNG GPN: Posting of General Procurement Notice 
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Applied & Proposing Equipments: A) GIS related 

MS Visual StudioIntegrated Development EnvironmentA-14

MS SQL ServerDatabase Management SystemA-13

332 scene (tentative)Satellite Imagery 2007 (ALOS/PALSAR)A-18

A0 ScannerA-6

DTM & DSM Airborne RADAR Data A-19

1055 tileSatellite Imagery 2010 (RapidEye)A-17

For Web data-sharingArcGIS ServerA-12

Data ServerA-8

A1 Scanner-

332 scene (tentative)Satellite Imagery 2010 (ALOS/PALSAR)A-16

A3 Printer (Color)A-4

A3 ScannerA-5

Several license typeeCognitionA-10

Level & ExtensionsERDASA-9

Airborne LiDAR Data Validation/verificationA-20

-

A-15

A-11

-

A-7

A-3

A-2

A-1

No archiveSatellite Imagery (SPOT/ALOS)

Minimum upgradeMapInfo Upgrade

Level & ExtensionsArcGIS license

Included in ERDAS Pro.ER Mapper license & backup software

A0 Plotter

Portable GPSGPS (Mobile Mapper)

Laptop PCLaptop

Desktop PCComputer Hi-Tech (GIS Capacity)

A) GIS related equipment; hardware/software

RemarksItem

6

Applied & Proposing Equipments: B) Surveying C) Others 

Portable GeneratorC-5

Substitute of RealacopeHypsometerB-8

ClinometerB-2

C) Other Equipments

StorageC-1

Cabinet (with longitudinal doors)C-2

Cabinet (with horizontal drawers)C-3

Not include micMultimedia ProjectorC-4

DesitometerWood density measurementB-9

-

-

B-7

B-6

B-5

B-4

B-3

B-1

same with distance tape (Fibre) Chain (elastic)

Unable to procure 
JPN/PNG

Realacope

Wedge Prism (Angle Count) Factor 1 & 2

Digital Camera

Distance Tape (50m)

Distance Tape (100m)

Diameter Tape (10m)

Compass

B) Surveying (Ground Truthing)

RemarksItem
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Forest Monitoring: Overall Concept

2D: Area of Forest/Vegetation Type 3D: Spatial Volume for Carbon

8

Forest Monitoring: Benchmark Map & Change Detection

Benchmark Map by Optical Satellite Change Detection by Radar Satellite
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Target Analysis for Forest Monitoring in PNG

• •

Forest Resource Information 
Management Database System

Forest Basemap

Satellite Imagery Airborne Data

Estimation/Modeling

10

Basic Concept for Forest Monitoring

RapidEyeRapidEye and Field surveyand Field surveyPALSARPALSAR

2010

2015

2020

- Proposed monitoring system -

Figuring out forest change

Verification of forest change
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Satellite Imagery Comparison

12

Satellite & Airborne Characteristic

Regularly change 
monitoring

Limitation for using in 
mountain area

Regularly, assured 
collection, strong for 
change detection

ALOS/ PALSARRadar/
SAR

Contribution for tree 
stand volume table

Hilly area or high 
density area

DSM & DTM, high 
accuracyLiDARAirborne

Field survey 
complement, 
modeling validation

Expensive, impossible 
to cover national level

Possible to interpret tree 
kinds, village roadsQuickBird GeoEye

Very High 
Resolution
(VHR)

Urgent/Short term 
development
new tasking

No Pan imagery, few 
archive imagery, no 
experiences, sub-
distributor system

Quick collection, Good 
MS resolution, RedEdge
band

RapidEye

National level 
development
/partly update

Expensive cmp. to 
ALOS , No blue band

Comparing with past, 
abundant archiveSPOT5

National level 
development

Pan & MS are 
different sensor

Good panchro resolution, 
value added service

ALOS/
PRISM&AVNIR2

High
Resolution

Analysis in the pastLimitation of 
interpretation/classify

Free, archive, wide 
coverageLANDSATMid

Resolution

UsageDisadvantageAdvantageSatellite/SensorType

National Level
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ALOS Information

PRISM can acquire triplet 
stereo imageries by nadir-, 
forward, and backward-
radiometers with 2.5m spatial 
resolution in 35km wide swath. 

PRISM

PALSAR

AVNIR-2

� Launch:
Jan. 24, 2006 by H-2A Rocket #8
> exceed 4 years celebration 

� Objectives: 
� Cartography (1/25,000 scale)
� Regional environmental monitoring
� Disaster monitoring, etc.

� Three mission instruments: 
� PRISM, AVNIR-2, PALSAR

PRISM
Panchromatic Remote sensing 
Instrument for Stereo Mapping

AVNIR-2
Advanced Visible and Near-Infrared 

Radiometer type 2

PALSAR
Phased Array type L-band 
Synthetic Aperture Radar

AVNIR-2 can observe with 10m 
resolution in 70km swath, and it 
can be changed the observation 
area by pointing capability within 
+/-44 degrees in across track. 

PALSAR can acquire the data 
in not only daytime but also 
nighttime as well as cloudy 
and rainy whether conditions. 

Ref. JAXA Web

14

ALOS Archive Situation

ALOS/AVNIR-2 2006-2009ALOS/PRISM 2006-2009

Collected with less than 20 % of cloud cover

ALOS optical sensors (PRISM & AVNIR-2) cannot cover whole 
country of PNG with good quality imagery even for several years 
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SPOT Archive Situation

SPOT4 2002 SPOT5 2008

Even SPOT cannot cover whole country of PNG well and they 
cannot assure to collect good quality imagery within a year 

16

SPOT Reference3D (SPOT DEM) Situation

No Data developed No Data developed 
yet over PNGyet over PNG
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RapidEye Information

Ref. MDA Web

18

RapidEye Archive Situation
Feb.24th, 2011

RapidEye (5 constellation satellites) is showing the ability to cover 
whole country of PNG within a year



19

RapidEye Ability/Performance 1

20

RapidEye Ability/Performance 2
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Radar Satellite: Weather Independent

PALSAR AVNIR-2

Ref. JAXA Web

Volcano MERAPI, Indonesia (2006/4/29) with Clouds

Radar satellite can monitor in any weather

22

Radar Satellite: Change Detection

Radar satellite is strong for change detection
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ALOS-2 and ALOS-3 Information

ALOS-3: Optical Sensor Satellite

ALOS-2: SAR Satellite

ALOS F/O Mission: ALOS-2 (SAR) and ALOS-3 (Optical)

Current System Concept (under investigation)

• Monitoring disaster area affected by earthquake, 
volcano, flood, etc.

• Observing the disaster affected area within 3 hr 
(6 hr in night)

• A satellite constellation of two optical sensor 
satellites and two SAR satellites 

• ALOS-2: 3m resolution (3x1m in spotlight 
mode) with 50km swath (SAR)

• ALOS-3: Panchromatic - 0.8m resolution in 
50km swath;  multi - 5m in 90km swath; and 
hyper-spectral 30m in 30km swath (TBD)

• National land monitoring and managements
• Resources managements
• Disaster monitoring 
• ALOS-2 is planed to be launch in 2012-13, 

and ALOS-3 is hoped in 2014-15 (TBD)
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Forest Monitoring Practice for REDD+

Temporal Monitoring 

Carbon Stock Estimation 

Annual Compensation 

Reference Classification 

Correspondence 
relationship

Cloud
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Cloud
Compensation

REL setting
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Multi-Temporal SAR
(PALSAR)

Historical Satellite
(LANDSAT/SPOT)

High Frequency Optical
(RapidEye: 5 satellite)

Identification 

Change Detection 

Monitoring for MRV
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