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Currency conversion rate table

Month Rate
PGKI1=
June, 2011 35.324
July, 2011 36.664
August, 2011 35.756
September, 2011 35.509
October, 2011 35.585
November, 2011 36.219
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March, 2012 40.334
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January, 2013 43.175
February, 2013 44.828
March, 2013 46.042
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Capacity Development on Forest Resource Monitoring for Addressing Climate Change in Papua
New Guinea

Chapter 1 Outline of the Project

1.1 Background of the Project
The Independent State of Papua New Guinea (herein after referred to as “PNG”) has one of the

world’s largest tropical rainforests and leads the Coalition of Rainforest Nations. Wood harvested from
forests is one of the major export goods alongside with mineral resources and agricultural products and
contributes significantly to the country’s economy. As approximately 87 % of the people of PNG live
in rural areas, forests play important roles in the lives of people in rural areas as sources for food supply,
fibers and construction materials. The tropical rainforests of PNG are important also for conservation
of biodiversity as new species of organisms have been registered almost every year.

The conversion of forest areas through gardening and subsistence agriculture, etc has reduced the
forest cover from 38 million ha (approximately 82 % of the total land area of PNG) in 1972 to 33 million
ha (approximately 71 %) in 2002. As a result of conversion to gardens for subsistence agriculture, etc.
Thus, the rate of decline and degradation of forest resources is a serious problem in PNG.

PNG, jointly with Costa Rica, first proposed “Reducing Emissions from Deforestation and Forest
Degradation in Developing Countries (REDD)” at the 11th Conference of the Parties to the United
Nations Framework Convention on Climate Change (COP11) in 2005. Since then, the Government of
PNG has been working actively toward developing and implementation of measures in reduction and
degradation of forests through participation of relevant government offices and donors. Its achievement
so far includes the formulation of “the Forest and Climate Change Policy Framework™ in 2009 and the
establishment of a technical working group on REDD+' under the Office of Climate Change and
Development in 2010.

Estimation of CO2 emissions and absorption by forests is a basic requirement for the implementation
of REDD+. However, the fact that data on forests at the accepted level of accuracy required for the
estimation have not been fully available in PNG is the major obstacle to the implementation of practical
measures.

Against this background, the Government of PNG submitted a request to the Government of Japan for
technical cooperation for the capacity development on forest resource monitoring with the aim of
constructing a system to monitor vast forest areas in PNG using satellite imagery and GIS and human
resource development for the system construction. In response, JICA conducted a detailed design
survey in November 2010. During this survey, JICA and the Government of PNG reached an
agreement on the framework for the cooperation and signed and exchanged the Record of Discussions
(R/D) describing the details of the framework on November 26th, 2010.

In accordance with the R/D, JICA is to implement “the Project for the Capacity Development on

Forest Resource Monitoring for Addressing Climate Change in Papua New Guinea,” for the three-year

' At present, REDD is being discussed as a framework of an international system, “REDD+,” which includes not only
measures against the reduction and degradation of forests, but also promotion of sustainable forest management.
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project between March 2011 and March 2014, with the PNG Forest Authority (PNGFA) as the
counterpart. At present, two long-term experts, the chief advisor who is in charge of forest
administration and the person in charge of forest surveys and project coordination have been dispatched

to PNG for the periods between March 2011 and March 2013 and between May 2011 and May 2013.

1.2 Purpose of the Project

The table below shows the overall goal, project purpose and outputs of the Project. The Project aims
to achieve the project purpose through implementation of the project activities and collaboration with

long-term experts.

Overall goal: Forests in PNG are conserved and managed sustainably as
important measures to mitigate and adapt to the effects of climate
change.

Project purpose: In order to promote measures against climate change, capacity to
monitor forest resources including carbon stock of the relevant
organizations in PNG is strengthened.

Outputs: 1. Use of remote sensing technologies improves the national

forest cover map.

2. The forest resource database is improved.
In order to promote measures against climate change, the
system to monitor forest resources including carbon stock is

improved.

1.3 Scope of the Project
The Project is part of the technical cooperation project which is implemented in accordance with the
R/D concluded between the Government of PNG and JICA in November 2010.

1.3.1 Counterpart organization and beneficiaries of the recipient country
[Counterpart Papua New Guinea Forest Authority (PNGFA)
organization|
[Beneficiaries] PNG Forest Authority (PNGFA), Forest Research Institute (FRI)

UPNG Remote Sensing Centre UPNGRS, PNG University of
Technology (PNG Unitech), Department of Environment &
Conservation (DEC) etc.

1.3.2 Project Area

The Project covered the entire area of PNG. However, major Project activities are to be implemented

2
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from Port Moresby. The Project Office was established in the Head Office of the counterpart (C/P)
organization in Port Moresby.

1.3.3 Scope of the Project

The Project is to provide assistance to the C/P organization in capacity development in such
technologies as remote sensing.

14 Organizational Structure for the Project Implementation

Figure 1-1 =7 —! BRIEB A2V ER A,

shows the organizational structure for the
implementation of the Project.

PNGFA
PNG Forest
. Authorit
Relevant organizations PNGFAy
(Other government offices) .
(Forest Policy and
Planning
Participption
University of Papua Discussioh
New Guinea reportifig
Forest Research | Dipcussion and
Institute reporting
A 4
MRV-SWG ) ) _
Cookeration DISCUSSIOn, reportmg |nformation and
and technical ..
) Communication
assistance
Technology Branch
Technical/assistance Techniyzassistance

Participathon and
exchange oviews

JICA Technical Cooperation Project Experts

Collaboration
JICA Short-term JICA long-term
Related Expert Team experts
elate: ~
atheri

gathering

Figure 1-1 Organizational Structure of the Project Implementation
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1.4.1 Papua New Guinea Side Implementation Agency

The counterparts (main members that participated in discussions and activities) are listed in Table 1-1.

Table 1-1 List of Counterparts

Name Division (Position) Project Field Handled
Ruth C H Turia Director - Forest Policy and Planning Project Director
Goodwill Amos Manager - REDD & Climate Change REDD Advisor
Constin Bigol Manager - Inventory & Mapping Project Manager
Dambis Kaip Manager - Aid Coordinator Coordinator

John Worimbangu

Senior Forest Plans Officer

Forest Planning

Tongo Margaret

Forest Plans Officer

Forest Planning

Perry Malan

Senior Cartographer

RS/GIS and Database

Patrick La'a

Cartographer

RS/GIS and Database

Ledino Saega

Senior Forest Inventory Officer

Inventory Survey

Samuel N. Gibson Forest Inventory Officer Inventory and RS/GIS
Gewa Gamoga Climate Change Officer Climate Change
Elizabeth Kaidong REDD REDD

Rabbie I. Lalo Data Analyst Vegetation and RS/GIS
Simon Saulei Director, Forest Research Institute Project Director at FRI
Martin Golman Deputy Director, Forest Research Institute | Inventory Advisor at FRI
Patrick Nimiago Manager Natural Forest Management Project Manager at FRI
Bruno Kuroh Researcher at Forest Research Institute Field Survey Leader
Cossey Yosi Researcher at Forest Research Institute Field Survey Leader

Agnes Sumareke

Researcher at Forest Research Institute

GIS Trainee at FRI

Miller Kawanamo

Researcher at Forest Research Institute

GIS Trainee at FRI

Kunsey Lawong

Researcher at Forest Research Institute

GIS Trainee at FRI
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1.4.2

Japan Side Expert Team

The Japanese experts are listed in Table 1-2.

Table 1-2 Japanese Experts

Name Field
Masamichi Haraguchi General/remote sensing 1
Masaki Kawai Remote sensing 2 (SAR)

Kunihiro Ishii

Forest GIS database 1 (Overall design)

Yasuyuki Okada

Database 2 (Detailed design/Operation and development)

1.4.3

Joint Coordinating Committee (JCC)

A meeting of the JCC was held in the capital city of Port Moresby, with an explanation and discussion
concerning the yearly results of activities and plans for subsequent activities and other operations, after
which the agreement of the participants was obtained. The JCC has the following functions, and holds at
least one meeting a year during the term that yearly activities are conducted.

e Preparation of Annual Project Plan in accordance with Plan of Operation
e Evaluation of overall project progress and level of achievement
e Review of problems related to project implementation

e Review of changes in activity content made according to situation

14.4 Overall Schedule

The overall schedule for this project is described in Table 1-3.

Table 1-3 Overall Schedule

2012
1 2 3 4 5 6 7 8 910 11 12

2011
6 7 8 910 11 12

2013
4 5 6 7 8 910 11 12

2014
1.2 3

time

item

1.2 3

v

Phase 1 Phase 2

First work in Japan

First field survey

Stage Second work in Japan

Second field survey

A

A A L L

Report
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Chapter 2 Basic Policy for Project Implementation

2.1 Basic Concept of Project
An outline of the project is shown in Figure 2-1. This project is being implemented to develop a

national forestry resource monitoring system in Papua New Guinea in order to obtain an accurate grasp
of the current status of the forest base, changes in the forest and other details with the objective of
promoting the implementation of measures against climate change (REDD+) through Sustainable Forest
Management (SFM).

The main activities consist of: “1. Obtaining grasp of current state of national forest resources utilizing
satellite data (preparation of forest base maps)”, “2. Development of national forest resource database
that links satellite data and ground data” and “3. Development of trial reference emissions level for

REDD+”, and implementing the training necessary for item “1.” to “3.”.

JICA Technical Cooperation Project

Executing Agency : PNG Forest Authority

_———— = — - 1. Nation-wide
1 Grant Aid ! forest base map
I -RS/GIS facility !

I -Satellite images ! l
I -Airborne data :

: |

1 |

"""" o l

3. The monitoring system of

) . i Collaljoration Other
-Field survey equipment 2. National level forest Forest Data o
-Soft Components resource database Compilation

i n Collabofation
forest resource including carbon «— Other
stock Projects
v

Office of Climate Change and Development

Figure 2-1 Overview of JICA Technical Cooperation Project

In addition, in order to provide a concrete image of an overview of the project described in Figure 2-1,
the various issues were organized into the current status of forest resource monitoring in PNG (As-Is),
future objectives (To-Be) and challenges that exist between these (Problems) so that the proper approach
could be determined for them respectively during this project. These relationships have been compiled in

Figure 2-2.
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[To-Be]

1. National forest
resource basemap is
developed & utilized

[To-Be]

2. National level forest
resource GIS/Database
is developed & utilized

[To-Be]
3. Carbon/Biomass stock
is estimated.

[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]

1. National level forest
basemap is not
developed since 1972

[As-Is]

2. FIMS (Forest Inventory
Mapping System) is not
updated since 1998

[As-Is]

3. Carbon stock
estimation is necessary
but no good data for it

Estimation/Modeling

R = 08345

=
4

To-Be (Goals)

As-Is (Current)

Figure 2-2 Organization of Current Status of Forest Monitoring in PNG,

Future Objectives and Problems

Furthermore, this project is planned to be closely coordinated with the “Forest Conservation Program”

under the Grant Aid for Environment and Climate Change (hereinafter GAECC) implemented in fiscal

2009. Coordination between JICA technical cooperation and technical assistance provided under

GAECC, as well as the division of roles are described in Figure 2-3. This project mainly consists of the

analysis and design of forest monitoring, utilization and operation of maps and databases, and capacity

building related to these fields.
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JICATC
Analysis & Design
Capacity Building

Grant Aid TA @PNG
Processing Design

Grant Aid TA @JPN
Mass Production

Current situation analysis
User Needs & Assessment
Pilot/Demonstration Activity
Remote Sensing
—Core-Analysis Design

+ Expanding Area (Sub-National)
+ Remote Sensing
—Processing Design
-Mosaic/Standardization
—Improvement Methodology

+ Expanding Area (National)
+ Remote Sensing
—Mass Production
—Compiling Data
+ GIS Database

_Devek)pment Methodok)gy U G|S Database —Re'disign System
« GIS Database —Detail System Design —Re-develop System
—Current system Analysis —Develolpment Sy'sterln
_Basic System Design —Operational/Monitoring Training in Japan
JICATC Grant Aid TA @PNG Grant Aid TA @JPN
Application of Map/DB Work for Change Detectiol Forest Basemap
Operation of Map/DB Implementation of System Forest Resource Database

Grant Aid Equipment Procurement
Remote Sensing/GIS-Database Facility

Satellite Imagery/Airborne Data
Field Survey Equipment

Figure 2-3 Coordination of JICA Technical Cooperation & GAECC and Division of Roles

Bidding for equipment required for GAECC was conducted in August 2011, and then equipment was
delivered by March 2012. The equipment delivery ceremony was held on 13th March, 2012. It is
expected that the optical satellite images which had been an issue of concern in the acquisition of data in
the past was addressed by using five RapidEye satellites which acquired data for the entire nation of

PNG in a short period of about one year, yet still provided color images with Sm resolution.

Ref. RapidEye Web

Figure 2-4 Specifications for Satellite Images (RapidEye) Procured with GAECC
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SPOT4 Coverage in 2002 (20% or less clouds) RapidEye Coverage in 2010
(20% or less clouds)

Figure 2-5 Satellite Images Obtained in Past and Photographing of Satellite Images
to be Procured with GAECC

2.2 Project Design Matrix (PDM)
As described above, this project is providing assistance to develop remote sensing technical skills and

other types of capacity by the PNG side C/P (counterpart) agencies. Cooperation will be implemented
with the framework indicated in Table 2-1 in order to achieve these objectives, a PDM was prepared

based on this, and it was approved at the first JCC meeting.



Table 2-1 Project Design Matrix (PDM)

Narrative Summary

Objectively Verifiable Indicators

Means of Verifications

Important Assumptions

Overall Goal:

Forests in PNG is conserved and managed in sustainable
manner as an important mitigation and adaptation measure
against climate change.

1 Forestry sector policies and plans for climate
change mitigation and adaptation are
developed/revised by using upgraded forest
resource database.

2 Forest areas which are sustainably conserved
and managed are increased and aligned to meet
the targets of PNG Vision 2050.

Reports of related
government agencies and
local governments

- Appropriate satellite images
are continuously provided.

Project Purpose:
To address climate change, the capacity of relevant
institutions in PNG is enhanced for the monitoring of

Nation-wide monitoring of forest resource
including carbon stock is carried out and the

1 Project reports

- There is no particular change
in government’s policies on

nation-wide forest resource including carbon stock improved GIS database is properly managed in | 2 Interview with PNGFA, | nature conservation and
9 ' collaboration with related institutions. OCCD and related | climate change.
institutions - There is no particular change
in natural conditions of PNG.

Outputs: - There is no significant
1 Nation-wide forest base map is improved by using remote | 1.1 Nation-wide forest base map is developed by | 1.1  Developed Nation-wide| orqanizational change i

sensing technology. using remote sensing data. forest base map 9 9 .
. PNGFA affecting

1.2 Manuals and workflow design documents for | 1.2 Prepared manuals and . . .
. L . . implementation of the Project.
preparing, utilizing and managing the forest workflow design

2 National level forest resource database is improved.

3 To address climate change, the monitoring system of
forest resource including carbon stock is improved.

base map are prepared.

1.3 More than 10 officers become capable of
preparing and managing nation-wide forest
base map.

1.4 Workshops for the developed nation-wide forest
map are held and 70% of the participants
consider the workshops useful.

2.1 GIS-based national level | forest resource
database is developed.

2.2 Manuals and database design document s for
preparing, utilizing and managing the forest
resource database are prepared.

2.3 More than10 officers become capable of
preparing and managing nation-wide forest
resource database.

2.4 Workshops for the developed national level
forest resource database are held and 70% of
participants consider the workshops useful.

3.1 The basic design of appropriate forest resource
monitoring system is prepared in written format.

3.2 The past change of national forest carbon stock
is estimated.

3.3 Preliminary reference emission
REDD+ are developed.

levels for

documents
1.3 Examination of trained staff

1.4 Questionnaires to the|
workshop participants

2.1 Developed  GIS-based
database

2.2 Prepared manuals and

database design documents

2.3 Examination of trained staff

2.4 Questionnaires to the

workshop participants
3.1 Project reports
3.2 Project reports

3.3 Project reports

Activities:

1.1 Capture and analyze current condition of remote sensing
utilization in forest sector.

1.2 Prepare a basic design of remote sensing analysis
based on the result of 1.1.

1.3 Conduct preliminary analysis of remote sensing data.

1.4 Conduct on-site checking of the result of the preliminary
analysis.

1.5 Conduct secondary analysis of remote sensing data
using the result of on-site checking.

1.6 Develop nation-wide forest base map.

1.7 Train related institutions/personnel for above 1.2 to 1.6
activities.

2.1 Capture and analyze currently available data on
nation-wide forest resources.

2.2 Prepare a basic design of national level forest resource
database based on the result of 1.2 and 2.1.

2.3 Develop the national level forest resource database
linked with the forest base map and ground survey data.

2.4 Train related institutions/personnel for above 2.2 to 2.3
activities.

3.1 Participate in national multispectral working groups for
addressing climate change including REDD+ working
group to promote communication and collaboration with
relevant public and private organizations.

3.2 Liaise with the Office of Climate Change and
Development (OCCD) to ensure the project activities are
implemented in line with national policies and strategies.

3.3 Prepare a basic design of the forest resource monitoring
system.

3.4 Estimate the past change of forest carbon stock by
analyzing the developed national forest resource
database.

3.5 Develop preliminary reference emission levels for
REDD+, based on the estimated past change in forest
carbon stock.

Input:

Japanese Side

Papua New Guinean Side

& Administrative personnel

Experts Counterparts
- Chief  Advisor/ Forest
Management - Project Director

- Project Coordinator

- Remote sensing Expert

- Forest GIS / Database Expert

- Biomass Survey Expert

- Other experts necessary for -
the implementation of the
Project

- Deputy Project Director

- Project Managers

- Deputy Project Manager

- Technical staff
Administrative

Drivers, Other supporting staff)

Land, Buildings and Facilities

personnel(Secretary,

Machinery and Equipment
- Vehicle: 1 unit
- Equipment for training and
survey;
- Office
stationeries;
- Other materials necessary for
the implementation of the
Project -

equipment  and

and

Training of Papua New Guinean

- Office spaces and facilities within Forest
Policy and Planning Directorate, PNGFA
HQ, Port Moresby for the implementation
of the project;

- Electricity, air conditioning, water supply

necessary

facilities including telephone, facsimile

and internet services; and
Other facilities necessary

implementation of the Project

Administration and operational costs

telecommunication

for the

personnel in Japan/PNG

- Commitment by Papua New
Guinean  government and
cooperation by  authorities
concerned are maintained.

- Counterparts not
transferred to other
departments and/or agencies.

are

- Papua New  Guinean
government budget for PNGFA
is maintained at least at the
same level as present.

Pre-conditions

- There is no particular change
in government’s policies on
nature conservation and
climate change.
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Chapter 3 Status of Activity (Operation) Progress

3.1 Plan of Operation
A Plan of Operation (PO) has been prepared that is linked with the PDM “Activities”, “Indicators” and

“Target Values”. The PO is shown in Table 3-1.

Table 3-1 Plan of Operation

As of November 26, 2010

Year 1 Year 2 Year
Outputs Activities ea ea s

1Q [ 203 4 [ 1Q ] 22 3Q ] 4Q 1Q | 2Q | 3Q [ 4Q
T
i

1 |Nation-wide forest 1.1 |Capture and analyze current condition of remote sensing
base map is utilization in forest sector.
improved by using
remote sensing 1.2 |Prepare a basic design of remote sensing analysis
technology. based on the resultof 1.1. D

1.3 |Conduct preliminary analysis of remote sensing data.

1.4 |Conduct on-site checking of the result of the preliminary
analysis.

1.5 |Conduct secondary analysis of remote sensing data
using the result of on-site checking. |

1.6 |Develop nation-wide forest base map.

1.7 |Train related institutions/personnel for above 1.2 to 1.6
activities.
2 |National level forest | 2.1 |Capture and analyze currently available data on nation-
resource database wide forestresources. []
is improved.
2.2 |Prepare a basic design of national level forest resource
database based on the resultof 1.2 and 2.1. ]
2.3 |Develop the national level forest resource database
linked with the forest base map and ground survey data.
2.4 |Train related institutions/personnel for above 2.2 to 2.3

activities. |

w

To address climate | 3.1 |Participate in national multisectoral working groups for
change, the addressing climate change including REDD+ working

tiorestresonrce | [rant st and rveie arsmnimtions A I I OO Y

including carbon
stock is improved.

3.

)

Liaise with the Office of Climate Change and

implomented o wi sasonelporces e MMM

strategies.

3.

w

Prepare a basic design of the forest resource monitoring
system.

w
~

Estimate the past change of forest carbon stock by
analyzing the developed national forest resource
database.

3.5 |Develop preliminary Reference Emission Levels for
REDD+, based on the estimated past change in forest
carbon stock. :

Legends

= Activities that must take place at a given time

Occasional activities

— Activities that will be continued over the given time, but in low intensity
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3.2 Implementation Schedule
The implementation schedule that takes the above PO into consideration is shown in Table 3-2. The

work performance / plans (as of March 2013) for the staff engaged in the project are shown in Table 3-3.

12



Table 3-2 Implementation Schedule

Year] 2011 | 2012 2013 2014

FY| 2011 2012 2013

[Work Month| 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2

[A: First preparatory work in Japan

A1 Collection and analysis of relevant materials O

A2 Proposal and procurement of necessary equipment ]

A3 Preparation of an inception report (draft) O

B. First work in PNG

B.1 Discussion on an inception report and participation in the Joint Coordination Committee q

B.2 Discussion on the technology transfer and guidance plan and decision on plans by goals and sectors h

B.3 B.3 Improvement of the national forest cover map — Part 1

(a) Identification and analysis of the remote sensing utilization status ]

(b) Basic design of remote sensing analysis u

(c) Primary analysis of remote sensing data -

(d) _Field verification of primary analysis results L

(e) Secondary analysis of remote sensing data

(f)  Preparation of a national forest cover map based on the secondary analysis results

LB

() OJT required for Steps (b) through (e) —

(h) Development of manuals and work flow designs on making, usage, and management —

B.4 Improvement of the forest resource database — Part 1

(i) Identification and analysis of the existing data on forest resources -

() Basic design of the forest resource database

(k) Database development that links the forest cover map and the ground survey data | |

I
NN

() OJT required for Steps () through (k) []

B.5 Improvement of the forest resource monitoring system - Part 1

(m) Preparation of a basic design/design document of forest resource monitoring ~ Part 1 | | H

B.6 Monitoring and evaluation of the project output h

B.7 Report to JCC/ Activity plan (draft) /Report Preparation u

C. Second Work in Japan

C.1_Preparation of a draft activity plan of the current year )

D. Second Field Survey

D.1 Preparation, discussion, and approval of a draft activity plan of the current year | ]

D.2 Improvement of the national forest cover map - Part 2

(a) OJT required to make a forest cover map

D.3 Improvement of the forest resource database - Part 2

(b) OJT required to build a forest resource database

D.4 Improvement of the forest resource monitoring system - Part 2

(1| |

('¢) Preparation of a basic design/design document of forest resource monitoring ~ Part 2

(d) Caloulation of changes in the forest carbon stock in the past .
(e) Making of a reference emission level on an experimental basis —
D.5 Evaluation of activity outputs and summary in a report (draft) _ _
D Report to the Joit Coordination Committes, reflection of comments 1n the report, and | | | |
- iccinn of the ranart
1 t t t

D.7 Cooperation for final evaluation

Operations regarding Training in Japan

E1 E1

F.  Operations regarding Material and Equipment Procurement, etc.

F.1 Support for materials and equipment to be procured by JICA

F.2 Proposal on procurement of survey materials and equipment.

(Reference) Grant Aid for Environment Program —— I P [S—
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Table 3-3 Work Performance / Plans for Staff Engaged in Project (as of March 2013)

14

Phase 1 M/M
Designation Name Affiliation Grade 2011 2012 2013 Total
T r r
617 9ofJtofmf12] 1 [2[3]af[5]6[7[8[9ft1oft1]12] 1] 2] 3] PNG [ Japan
Team Leader/ Masamichi Kokusai Kogyo 4 6/25 7/1 10/8 11/5 1/&2/4 3/3 3/24 9/2 9/-15 2/3 10/13 1/19 =2|5. 2/:3/“ 50
Remote Sensing 1 HARAGUCHI Co,, Ltd. 2/82/16 .
Remote Sensing 2 Masaki Kokusai Kogyo 3 6/25 1/9 10/8  10/22 3-/3 3/17 9/15_9/29 20
(SAR) KAWAI Co,, Ltd. :
Forest GIS/Database 1 Kunihiro Kokusai Kogyo 3 6/25 7/9 10/22_11/5 9/1 9/30 2/23 3/9 25
5 (Overall Design) ISHII Co., Ltd. :
g
5 Database 2 Yasuyuki Kokusai Kogyo 6/25 7/9 10/8 11/5 9/89/22 11/17 11/24 3/2 3/9
2] Detail Design/Operation, OKADA Co Ltdg 3 [ ] ] | | ‘ | m 30
2 Devel t S 12/8 12/22
2
125
Team Leader/ Masamichi Kokusai Kogyo
Remote Sensing 1 HARAGUCHI Co,, Ltd. 4 = = 0.6
c
g Remote Sensing 2 Masaki Kokusai Kogyo 3 o 0.1
3 (SAR) KAWAI Co, Ltd. :
c
- Forest GIS/Database 1 Kunihiro Kokusai Kogyo
)
g (Overall Design) ISHII Co,, Ltd. 3 o O / 0.6
s Database 2. : .
< Yasuyuki Kokusai Kogyo
< Detail Design/Operation, OKADA Co Ltdg 3 O 0.1
Develonment S
1.4
Report A A A A
IC/R PG/R PG/ I[T/R
PNG Japan
125 1.4
Total
13.9
Legend: NN o Survey — Analysis in Japan
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3.3 Implementation Flow
A flow chart for project implementation is shown in Figure 3-1 Implementation FlowFigure 3-1.

A: First :
preparatory | A.1 Collection and A.2 Proposal and A.3 Preparation of Inception
work in analysis of relevant » procurement of » an inception report Report (Jun.
Japan materials necessary equipment (draft) 2011)
v
B: First " - - - " N
Ki B.1 Discussion on an inception B.2 Discussion on the technology
oI report and participation in the Joint » transfer and guidance plan and
PNG Coordination Committee decision on plans by goals and sectors
("~ B.3 Output 1 Y (" B.4 Output 2 Y ( B.5Output 3 h
Improvement of the national Improvement of the forest Improvement of the
§ forest cover map resource database forest resource
@ — — >
_§ S| [B.3(a) Identification and B.4(i) Identification and — monitoring system
8 o< | | |analysis of the remote analysis of the existing =3
8.'-6 _g sensing utilization status data on forest resources <
OgE S =4
™ 5 S 5
S ||| w8 l < o
N 3 5]
% B.3(b) Basic design of o —~
5 - remote sensing analysis < Tn’
S|||= 7 S 5
olll o e v &
b go B.3(c) Primary analysis of Q -
= §Q< § " ing dat [7) B.4(j) Basic design of the o
g L g % remote sensing data 177) forest resource database \ﬂ/ :5
ol|l|sEE v S 2
5 a53 = E Progr
S||| 252 |||B3( Field verification of 3 =3 ogress
g 3 primary analysis results = = Report
~ Te g > 5 (Volume 1)
3 ¥ 3 ’ 3 (Feb. 2012
= B.3(e) Secondary =
o analysis of remote sensing 8 B.4(k) Database =
data = development that links the <
- v 2 forest cover map and the o
c ™ t
32 || |B.3(F) Preparation of a o ground survey daa L
2.8 | | [national forest cover map
coo based on the secondary P
°3 21| [analysis results rogress
2EE v — (leeponz)
SEo B.5 Preparation of a oume
29 [||B.3(h) Develo S(m) Preparal (Sep. 2012
g . pment of : ) -
o 28 manuals and work flow basic design/design —}
o gg designs on making, usage, document of forest resource
and management monitoring - Part 1
- J AN J
Q \ Project
Y . Completion
B.6 Monitoring and evaluation of the - .
] 9 —>|B.7 Report to JCC/ Activity plan (draft) /Report Preparation | ) Report
project output T (Output of
— ¥ Phase 1)
1 (Mar. 2013
C. Second preparato . . 27
A prep ry C.1 Preparation of a draft activity plan of the current year
work in Japan
v
B. . . . L
Second D.1 Preparation, discussion, and approval of a draft activity plan of the current year |
< |[workin < -
S ||PNG (~ D.2Output 1 "\ (" D.3 Output 2 N\ ( D.4 Output 3 h
& Improvement of the national Improvement of the forest Improvement of the
§ forest cover map resource database ';ﬂg%sﬁ Jreiﬁglg;/:setem
© D.2(a) OJT required to .
= make a forest cover map D':.i(b) OJT required to D.4(c) Preparation of a
o build a forest resource T A h
= database basic design/design
™ document of forest resource
S monitoring - Part 2
N
S ¥
2— D.4(d) Calculation of
changes in the forest carbon Progress
N stock in the past Report
® v (Volume 3)
n i Sep. 2013
D.4(e) Calculation of (Sep.
©
< changes in the forest carbon —}
o stock in the past -
\_ J L PrOJec_l
Q Completion
Report
D.5 Evaluation of activity D.6 Report to the Joint Coordination D.7 Cooperation for (atthe
outputs and summary in a » Comnmittee, reflection of comments in final Juati completion of
report (draft) the report, and submission of the report inal evaluation (:Cle Pr;]g;}i:
ar. 3

Figure 3-1 Implementation Flow
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The persons in charge of the respective project implementation items are shown in Table 3-4.

Table 3-4 Task Assignment Table

Forest Database 2 (Detail
GlIS/Database 1 | Design/Operation,
(Overall Design) Development)
Work Name|Masamichi HARAGUCHI| Masaki KAWAI Kunihiro ISHII Yasuyuki OKADA

Team Leader/ Remote Sensing

Field) Remote Sensing 1 2 (SAR)

A: First preparatory work in Japan

A.1 Collection and analysis of relevant materials (@) @] (@]

A.2 Proposal and procurement of necessary equipment

© 0|0
o
o
o

A.3 Preparation of an inception report (draft)
B. First work in PNG

B.1 Discussion on an inception report and participation in the Joint Coordination Committee

B.2 Discussion on the technology transfer and guidance plan and decision on plans by goals and sectors

B.3 Improvement of the national forest cover map - Part 1

o000

(a) Identification and analysis of the remote sensing utilization status

©/0|0|0 0

(b) Basic design of remote sensing analysis

Primary analysis of remote sensing data

Field verification of primary analysis results

(e) Secondary analysis of remote sensing data

(f)  Preparation of a national forest cover map based on the secondary analysis results
(g) OJT required for Steps (b) through (e) ©

(h) Development of manuals and work flow designs on making, usage, and management ©

0 ©|0|0|0

B.4 Improvement of the forest resource database - Part 1

(i) Identification and analysis of the existing data on forest resources

©|0 0

() Basic design of the forest resource database

(k) Database development that links the forest cover map and the ground survey data
() OJT required for Steps (i) through (k)
B.5 Improvement of the forest resource monitoring system - Part 1

0|/©|0|0 |0

(m) Preparation of a basic design/design document of forest resource monitoring - Part 1

B.6 Monitoring and evaluation of the project output
B.7 Report to JCC/ Activity plan (draft) /Report Preparation
C. Second Work in Japan

00|00
O|0|0|0|©

©
O
O
O

C.1 Preparation of a draft activity plan of the current year

D. Second Field Survey

D.1 Preparation, discussion, and approval of a draft activity plan of the current year

D.2 Improvement of the national forest cover map - Part 2

00|00
o|0

(a) OJT required to make a forest cover map

D.3 Improvement of the forest resource database - Part 2 @] ©

(b) OJT required to build a forest resource database (e} ©

D.4 Improvement of the forest resource monitoring system - Part 2

(c) Preparation of a basic design/design document of forest resource monitoring - Part 2

(d) Calculation of changes in the forest carbon stock in the past

(e) Making of a reference emission level on an experimental basis

D.5 Evaluation of activity outputs and summary in a report (draft)

Report to the Joint Coordination Committee, reflection of
comments in the report, and submission of the report

D.7 Cooperation for final evaluation

D.6

(@)

©l © |0|0|0|0|0
O| O |[0O]O|O0|0|O

E. Operations regarding Training in Japan

©
O

E.1 Support for training in Japan

F. Operations regarding Material and Equipment Procurement, etc.

F.1 Support for materials and equipment to be procured by JICA

0|

F.2 Proposal on procurement of survey materials and equipment
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34 Activities Related to Output 1

Output 1: Improve National Forest Cover Classification Maps by Utilizing Remote Sensing Technology

3.4.1 Obtain Grasp / Analyze Remote Sensing Utilization Status
During the first field survey (from June 25 to July 9 2011), hearings and discussions were held to

obtain a grasp of the current status of remote sensing.

(a) Obtaining Grasp of Current Status of Remote Sensing Data in FIMS/FIPS

The satellite images being used in the FIMS are very old and have a low spatial resolution. Therefore,
there are discrepancies in the current forest distribution and forest classification, and deviations in the
locations. Hearings were conducted concerning the current status of the FIMS and FIPS in order to solve

these problems.

Figure 3-2 Image s of Hearings Concerning FIMS (Left) and FIPS (Right)

In addition, the following materials were obtained to help obtain a grasp of current conditions.
e Forest Resource Vegetation Mapping of Papua New Guinea

e Papua New Guinea Resource Information System (PNGRIS) Handbook 3™

e FIM Forest Inventory and Mapping System User Guide

(b) Obtaining Grasp of Requests to REDD+

In order to obtain a grasp of how the forest base maps that will be prepared by March 2014 under this
project are related to REDD+, the respective relationship with the FIMS, FIPS and satellite images was
organized. Discussions on the requests made to REDD+ were held with C/P and have been compiled in

Figure 3-3.
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REDD+
Boundaries (jurisdictions or ownership?)

Maps
Strips

______________

2010 Base-map /. RapidEye

FIPS
./ RADAR Data 3 .
DSM, DEM P

Pre, Post Logging

FIMS mapinfo
Access
FMU 1. volume +—— Production
2. From
1973-74 Photo 3 Annual plan

Concession
Projects
G

Figure 3-3 Obtaining Grasp of Requests to REDD+

(c) Cooperation with Other Agencies

Discussions were held to review the sharing range of satellite images that will be procured under this
project and with grant aid cooperation. The target data consists of RapidEye (optical sensors), PALSAR
(radar) and GeoSAR (airborne SAR). Due to differences in the number of licenses for which the
respective data can be shared, discussions were held with the C/P on the agencies with which the data
will be shared. The respective satellite image product levels and number of licenses (number of agencies)

that can be used are shown in Table 3-5.

Table 3-5 Respective Satellite Image Project Levels and Number of Licenses

Preliminary (5,000km?)| G.A. (whole country)
RapidEye|1:Raw data 1 5
2: Processed/Analysis (Raster) 1 5
3: Processed/Analysis (Vector) no limit no limit

*1 Can be increase later by additional payment

PALSAR |1:Raw data 1 1
2: Processed/Analysis (Raster) no limit no limit
3: Processed/Analysis (Vector) no limit no limit
GeoSAR [1:Raw data depend on PNGFA X*2
(2011) |2: Processed/Analysis (Raster) depend on PNGFA X
3: Processed/Analysis (Vector) depend on PNGFA X

*2 But, 2006 data can be accessible (only mainland)
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34.2 Basic Design of Remote Sensing Analysis
During the second field survey (from October 8 to October 22, 2011), hearings and discussions

concerning the basic design for the preparation of forest cover classification maps were held.

(a) Organization of Classification Items

First, the land cover classification codes registered in the FIMS were extracted and organized. The
person in charge was asked to select the classification codes required for the Forestry Authority to
perform the work, and the classification codes that can be obtained from the actual satellite images were
reviewed. During this project, 17 items were organized that are indicated in blue in Table 3-6 out of the

items that can be classified from satellite images.
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Table 3-6 Classification Codes in FIMS and Target Classifications Codes for This Project

GLiil(szU UPNG Structural formation Vegetation type Condition Code
Forest lands Forest Low Altitude Forest on Planins |below 1000m |PI Large to medium crowned forest
and Fans Po Open forest
Ps Small crowned forest
Low Altitude Forest on Uplands|below 1000m [HI Large crowned forest
Hm Medium crowned forest
HmAr |Medium crowned forest with Araucaria common
Hmd |Medium crowned depauperate/damaged forest
Hme |Medium crowned forest with an even canopy
Hs Small crowned forest
Hse |Small crowned forest with an even canopy
HsAr |Small crowned forest with Araucaria common
HsCa |Small crowned forest with Castanopsis
HsCp |Small crowned forest with Casuarina papuana
HsN__|Small crowned forest with Nothofagus
HsRt |Small crowned forest with Rhus taitensi
Lower Montane Forest above 1000m |[L Small crowned forest
LAr __|Small crowned forest with Araucaria common
LN Small crowned forest with Nothofagus
Le Small crowned forest with conifers
Ls Very small crowned fores
LsCp |Very small crowned forest with Casuarina papuana
LsN |Very small crowned forest with Nothofagus
Montane Forest above 300m Mo Very small crowned forest
Dry Seasonal Forest D Dry evergreen forest
Litoral Forest B Mixed forest
BCe |Forest with Casuarina equisetifolia
BMI__|Forest with Melaleuca leucadendron
Seral Forest Fri Riverine mixed successions
FriCg |Reverine successions with Casuarina grandis
FriK _|Riverine successions with Eucalyptus deglupta
FriTb |Riverine successions with Terminalia brassii
Fv Volcanic
Swamp Forest Fsw__|Mixed swamp forest
FswC |Swamp forest with Campnosperma
FswMI |Swamp forest with Melaleuca leucadendron
FswTb|Swamp fores| with Terminalia brassii
Grassland Woodland w Woodland
Wri Riverine successions dominated by woodland
WriCg [Riverine successions with Casuarina grandis woodland
Wy Volcanic successions dominated by woodland
Wsw__ [Swamp woodland
WswMI[Swamp woodland with Melaleuca leucadendron
Savanna Sa Savanna
Saf Savanna with galley forest
SaMI_|Savanna with Melaleuca leucadendron
Scrub Sc Scrub
ScBc |Scrub with Melaleuca leucadendron
Scv__ |Volcanic successions dominated by scrub
Grassland and Herbland G Grassland
Ga Alpine grassland
Gi Subalpine grassland
Gf Grassland with some forest
Gr Grassland reverting to forest
Grf Grassland reverting to forest with some forest
Gsw__|Swamp grassland
Gri Riverine successions dominated by grass
Gv Volcanic successions dominated by grass
Hsw__|Herbaceous swamp
Forest Estuarine Communities M Mangrove
Cropland Other Non-vegetation and areas dominated by land use [e] PNGRIS agricultural land use intensity classes 0-4
Wetlands E Lakes and large rivers
Other Land Z Bare areas
Settlements U Larger urban centres
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(b) Obtaining Grasp of Classification Iltem Features

Comparisons were made of how existing vegetation types appear in optical sensor images (RapidEye)
and radar sensor images (PALSAR). Existing GIS data was overlaid onto satellite images when
comparison was performed to confirm how which items (shapes, colors, sizes, patterns, shadows, etc.)

can be deciphered, and these results were organized in Table 3-7.

Existing Map

Rapid Eye

Figure 3-4 Review of Classification Items
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Table 3-7 Features of Classification Items That Can be Deciphered from Optical Sensor Images (RapidEye)

Structural Vegetation Shape Color Shape Size Pattern Texture Shade | Circumstance Tree
formation type (Crown) picture
Forest Low Altitude Mixed Relatively Relatively regular, Along coast, flat
Forest on Plains regular fine in  Natural topography, lower
and Fans Scattered (RGB 4:5:2) Image elevation
“P” (<1,000m) crown of RapidEye (<50-100) than H
Low Altitude vary vary in RapidEye Upland, hilly/
Forest on in Natural Image aspects/  slope,
Uplands (RGB 4:5:2) of higher elevation
“H” (<1,000m) RapidEye (>50-100) than P,
Mountain range
Lower Montane (Dark when Relatively (Dense, thick, (1,000 m
Forest (>1,000m) Intact, regular, undulating demarcation is
“rr lighter after canopy) not very visible)
disturbance) (RGB452)
(Inaccessible
areas)
Montane Forest
“Mo” (>3,000m)
Dry Seasonal
Forest
“p?
Littoral Forest sparsely, | Medium | Regular Relatively regular, Sign of settlement
“B” patchily crowns fine in Natural and gardening
scattered Often within
Crown 150-200m  from
coast line
Open
canopy
Seral Forest Lighter Vary in | Mixed Mixed Along river (can
(River line) green small be mixed with
“Fri” area gardening)
Swamp Forest
“Fsw”
Woodland
“n”
Savanna “Sa”
Scrub “Sc”
Grassland Grassland Reddish NA NA NA Matt Sign of settlement
and Herbland brown and gardening
“G” (RGB452) and areas
Often contains
burnt patches
Estuarine Mangrove Medium Rough, uneven Often within
Communities green in 150-200m  from
RapidEye coast line
optical Along the river
image (can be
(RGB452) associated  with
littoral forest)
Visible from
PALSAR
Other PNGRIS Oil palm: | Oil palm: | Oil palm: smooth | Oil palm: | Oil palm: Along
Non-vegetati | agricultural land Small, Very None road, flat
on and areas | use intensity fine regular,
dominated classes 0-4
by land use
Lakes and large Purple, blue (Sea surface looks
rivers similar)
Bare areas Light brown
Road system Clearly
visible in
RGB5:4:2

Larger urban

centres
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The features in Table 3-7 were used as reference to determine whether or not forest classification can

actually be deciphered from optical sensor images (RapidEye).

Figure 3-5 Results That Were Actually Deciphered (Orange Marker Line is

Deciphered Border Line)
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34.3 Primary Analysis of Remote Sensing Data

(a) Strengthening of Basic Knowledge in Preparation for Remote Sensing Analysis

In preparation for the analysis of remote sensing data, training using JICA-NET and training in Japan
were implemented. The JICA-NET is a self-instructional text for RS/GIS analysis. Please refer to Annex
3 for the concentrated lecture schedule of JICA-NET training and a list of the participants. Mr. Constin
(Department Chief) and Mr. Perry (Senior Map Production Engineer) from the Forestry Authority came
to Japan to participate in training.

The objective of training in Japan was to enable the participants to acquire a basic understanding of
REDD+ and remote sensing / GIS techniques. During the first half of training, case studies related to
REDD+ activities in Japan were introduced with the objective of enabling the trainees to grasp an
overall image of future activities. During the latter half of training, practical training on forest
classification with remote sensing was conducted while actually using PNG satellite images with the
objective of organizing the basic information that will be required to allow the project to move forward

in the future. The schedule of training in Japan is shown in Table 3-8.
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Table 3-8 Schedule of Training in Japan

Week 1 (12" - 16" September)

12" September

13th

September

14™  September

15" September

16™  September

Orientation

Lecture and Discussion

Lecture and Discussion

Facility Tour

Orientation

e Orientation at JICA Tokyo.
e Courtesy call for JICA

headquarter and Forestry

¢ JAFTA: Design for forest

resource monitoring

investigation.

oFFPRI: Projection of
warming impacts and

evaluation of carbon sink.

oVisit to the Geospatial
Information Authority of
Japan.

o Visit to University of

eCompany introduction
oKKC Facility tour
eQverview of Remote

sensing and GIS training.

Agency. oERSDAC: Japan's satellite oFFPRI: Global warming
entroduction of JICA's REDD+ | data. impacts and evaluation of Tsukuba.
projects in other countries. carbon sink.
Week 2 (19" -23™ September)
19"  September 20"  September 21%  September 22" September 23" September
Holiday (Aged People's Day) Facility Tour and Lecture | Lecture and Discussion Lecture and Assessment | Holiday (Autumnal Equinox
Day)

o Visit to Asakusa and

Akihabara.

o JAXA: Visit to JAXA space

center.

e JAXA EORC: Introduction of

case examples of SAR in

forestry.

e Basic training about
Remote Sensing and GIS
using PNG satellite data.

e Discussions about local

forest cover classifications.

e Creation of interpretation
cards (Google Earth vs.

RapidEye).

e Lecture about GIS and
database of PNG forest.

e Basic training and
discussions about
specifications.

¢ JICA Tokyo: Assessment

meeting. (Constin)

e Excursion of downtown

Tokyo.
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Table 3-8 Schedule of Training in Japan (Continued)

Week 3 (26" -30" September)

26"  September

27" September

28" September

29" September

30" September

OJT: RapidEye Processing

OJT: RapidEye Processing

OJT: PALSAR Processing

OJT: PALSAR Processing

Summary and Discussion

e|ntroduction of Remote
Sensing softwares.
eGeometric correction.

eMosaic RapidEye images.

e Atmospheric correction.

eIntroduction of Object-base
classification.

eExplain of function of ERDAS
IMAGINE for optical images.

® Applications of PALSAR
data.

e How to search PALSAR
data using ERSDAC GDS
website.

e Introduction of GeoSAR

data (difference between

P-band and X-band).

* Processing of PALSAR data.

* Comparison between HH
and HV polarization.

+ Comparison between
PALSAR images in
2007,2010.

eComparison between
RapidEye and PALSAR
image.

eFollow-up to this week

training.

Week 4 (3@ -7

October)

3™  October

4™ October

5% October

6 October

7% October

Manual Development

Manual Development

OJT : Arc GIS training

Report Development

Summary and Discussion

Seminar and Assessment

eDevelopment of simple
operation manual (optical).

eFollow-up discussions.

eDevelopment of simple
operation manual (radar).

eFollow-up discussions.

eIntroduction of ArcGlIS.

eDevelopment of evaluation
report about the training.

eReview of the training.

eDiscussion about the future

plan.

eParticipation to Viet Nam
REDD+ seminar.
¢JICA Tokyo: Assessment

meeting. (Perry)
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The agencies that were visited during the first half of training in Japan and the content of lectures are
described below.

¢ JICA Headquarters (JICA REDD+ project in other countries)

eForestry Agency (Introduction of forestry management in Japan, visit to forestry resource DB room)

e Japan Forest Technology Association (Design of forest resource monitoring survey)

eEarth Remote Sensing Data Analysis Center (Overview of satellite data in Japan)

eForestry and Forest Products Research Institute (Forecast of impact of global warming, evaluation of
carbon dioxide absorption resources, etc.)

eGeospatial Information Authority of Japan (Visit to Science Museum of Map and Survey)

eJapan Aerospace Exploration Agency (Case study of forest analysis using Synthetic Aperture Radar
[SAR])

Figure 3-6 shows a picture of a lecture.

Figure 3-6 Picture of Lecture at Forestry and Forest Products Research Institute

The latter half of training in Japan focused on practical training in satellite image analysis conducted
by means of On-the-Job-Training (OJT). The ERDAS Imagine satellite image analysis software that is to
be procured under the Grant Aid for Environment and Climate Change Program was used. After learning
the basic image analysis functions, Milne Bay Rapid Eye images and PALSAR images which represent a
preceding analysis area were used to teach the differences in the respective images and the differences in

the analysis methods.
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Figure 3-7 Optical Sensor Image (Left) and Comparison of Optical / Radar Image
Features by Means of Permeabilization (Right)

At the end of training, the respective applications for optical sensors, radar sensors and airborne SAR

data were compiled in Table 3-9 along with the demerits when using the respective data.

Table 3-9 Applications for Remote Sensing Images and Demerits When Actually Using

RapidEye PALSAR GeoSAR
Applications Applications Applications
Forest/Vegetation Types Forest/Vegetation Change | Forest cover detection
Plantation detection Tree height
Land-use Geological structure
Roads Natural/man-made disaster
Rivers Plantations

Settlements

Natural/Man-made disaster

Demerits Demerits Demerits
Cloud cover Difficult to interpret/understand | More expensive
Expensive One time observation

Limited area of observation

(Cannot cover whole of PNG)

The results of training in Japan were compiled in an Image Analysis Manual (Annex 4). The trainees
held a training report meeting at the Forestry Authority after they returned to Papua New Guinea. The
trainees prepared the materials for the training report meeting themselves. There were some mistakes in

the materials, but this meeting verified that the trainees had an overall understanding of the content of
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training in Japan.

A picture of the training report meeting is shown in Figure 3-8.

Figure 3-8 Picture of Training Report Meeting

(b) Demonstration of Image Resulting from Remote Sensing Analysis

A demonstration was conducted using remote sensing images and GIS obtained in advance for a
portion of the area to give the involved parties an image of how work (results) can be performed with the
satellite images (RapidEye, PALSAR) and elevation data that are to be obtained under the GAECC
program. The chairman of the Forestry Authority participated in the demonstration, which also served as
an Interim Report on the results.

A review of the decipherability of the monitoring target due to differences in satellite image resolution
has been compiled in Figure 3-9. When (1) and (2) are compared, it can be confirmed that while it is
difficult for the Forestry Authority to conduct adequate monitoring of logging roads and collection yards
for which it is responsible with LANDSAT 30m class resolution, these areas can be clearly deciphered
with RapidEye 5m class resolution. Next, when (3) and (4) are compared, it was confirmed that the

logging road built in the center of the image in 2010 can be clearly deciphered with RapidEye.
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(1) LANDSAT in 2000 (30m resolution) (2) RapidEye in 2010 (5m resolution)

(3) LANDSAT in 2000 (30m resolution) (4) RapidEye in 2010 (5m resolution)

Figure 3-9 Review of Decipherability of Monitoring Target Due to Differences in
Satellite Image Resolution

The differences in elevation data resolution and a demonstration of topographic analysis have been
compiled in Figure 3-10. The 90m resolution elevation data that is used as the world standard is shown in
(1), but this is not adequate for logging roads in PNB where there are many mountainous regions or for
design applications for inventory surveys. The 30m resolution elevation data does improve the
decipherability (Refer to (2)), but it was verified that this does not guarantee stable quality in PNG where
there is a high rate of cloud cover. The provision of 5m resolution elevation data (Refer to (3)) that
covers the entirety of the main island of PNG has adequate resolution for the calculation of contour lines

(4), shadow analysis (5) and slope analysis (6), and is a good match for the actual logging roads.
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(1) Elevation data (90m resolution: SRTM)

i

(3) Elevation data (5m resolution: GeoSAR
sample)

,. e - Tl .
s, oskl 2 / 4 ¥
L . S = >

(5) Elevation data original shadow map and (6) Elevation data original slope map and logging roads
logging roads

Figure 3-10 Differences in Elevation Data Resolution and Demonstration of Topographic Analysis

A comparison of a change extraction demonstration with PALSAR data using an optical image
(RapidEye) has been compiled in Figure 3-11. The locations where there is a reduction in forest cover are
dark in the PALSAR data. The locations in which there may have been a reduction in forest cover can be
verified by simply combining the data from different years [(1) and (2)] to create a composite image (3)

(locations displayed in purple in (3)). However, since it is difficult to judge the land being used where
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there is a reduction in forest cover, this data should be combined with optical images to facilitate
effective management (Combination of (3) and (4)). In addition, a demonstration of automatic

calculation of land use border lines using analysis software was conducted (which can be easily set) ((5)
and (6)).

(3) PALSAR color composite image in 2007 &
2010

(4) RapidEye image in 2010

(5) RapidEye (False color display)

(6) Automatic calculation of border line

(demonstration)
Figure 3-11 Comparison of Change Extraction Demonstration with PALSAR Data

using Optical Image (RapidEye)
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344 Field Confirmation of Primary Analysis Results

(a) Forest Observation from Ground

A one day field survey was conducted with the C/P to obtain a grasp of the forest conditions in PNG.

Gardening plots, plantations and natural broad leafed forest areas that were observed along the Brown

River are indicated by the red marks in Figure 3-12.
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Figure 3-12 Field Survey Location Diagram

A picture of the local forest is shown in Figure 3-13.
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Figure 3-13 Picture of Forest along Brown River

(b) Forest Observation from Helicopter

In preparation for analysis of forest conditions in PNG using remote sensing, staff participated in a
forest observation survey by helicopter (Chopper) that was planned by the C/P and long-term experts in
order to obtain a grasp of the correspondence between and decipherability of forest conditions and
satellite images by observing the forest conditions from above. After consultation with the C/P and
long-term experts, the area around Mt. Hagen in the highlands where it is difficult to conduct a survey
from the ground that has many changes in elevation and an abundant variation of vegetation was
designated as the survey area. The helicopter survey flight plan, route and priority survey locations are

shown by red lines and red dots in Figure 3-14.

=T = ol =3 T 12, Tasr~
2 WA RHOWING MIGH CANGE HEoraN -
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Figure 3-14 Helicopter Survey Flight Plan / Route and Priority Survey Locations
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The actual flight path that was flown (red line), location and direction from which pictures were taken
with the GPS camera (yellow arrow), and movement path on the ground (blue line) are shown in Figure
3-15. Pictures with GPS data (GeoTag pictures) were used to demonstrate to the C/P the mechanism to
efficiently display the photographed location and direction using ArcGIS that is to be procured with
GAECC. Since satellite images have not been procured yet for this area, the background image is one
taken with LANDSAT in 2000.

Figure 3-15 Actual Flight Path and Locations Where GPS Tag Pictures Were Taken

A number of enlarged pictures that were photographed with GPS tags are shown in Figure 3-16. By
linking satellite images and actual pictures in this manner, the results can be utilized to verify the ground
truth of remote sensing analysis (field verification data). In particular, the area where the helicopter
survey was conducted this time is difficult to access from the ground, and valuable data was acquired that
can be used to review the samples of classification work and classification results that will proceed in the

future.
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Vegetation/canopy in natural forest

Photograph location & direction display (Red fan) Mountainous areas with steep slopes
" L 3 /

N

.

Photograph location & direction display (Red fan) Artificially forested areas

Fig. 3-16 Enlarged View of Locations Where Pictures with GPS Tags Were Taken
and Actual Pictures
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Figure 3-16 Enlarged View of Locations Where Pictures with GPS Tags Were Taken

and Actual Pictures (Continued)

Counterparts (C/P) that are familiar with the vegetation were asked to decipher the vegetation using
pictures taken with a GPS camera, and then to compile the respective features. A sample of the pictures
with GPS tags and interpretation of vegetation is shown in Figure 3-17. It was the first time for many of
the C/P to actually observe the forest from above, and represented invaluable experience to improve the
capability of the C/P to decipher vegetation on satellite images that is vital for conducting actual remote

sensing analysis in the future.
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Fig. 3-17 Sample Pictures with GPS Tags and Interpretation of Vegetation
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Figure 3-17 Sample Pictures with GPS Tags and Interpretation of Vegetation (Continued)
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3.4.5 Secondary Analysis of Remote Sensing Data

(a) Review of Forest Classification Flow Chart
During the training in Japan that was previous described, trainees learned the features of optical sensor

and radar sensor images and the usage procedure of satellite image analysis software. Here, satellite
images that were actually procured under the Grant Aid for Environment and Climate Change are used to
review techniques used for forest classification. The eCognition software that is capable of performing
object based classification was used for forest classification. By using object based classification, forest
classification can be performed by recognizing the forest as a collection of compartment and layer units,

rather than in satellite image pixel units (Refer to Figure 3-18).
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A AL A A A AR X] X X X X X
IAAAAAAAIX X X X X X X X
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OO O OOOOIX X X X| |X X
eXeXe: O OIx X X xX|_|x
(eXe] QO OIx x x x x
O O {0 () P P 24 2 v Pl ok
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X X X X X X X

(a) Condition of Forest (b) Pixel Unit Classification  (c) Object Based Classification
Figure 3-18 Differences between Pixel Unit and Object Unit Classification (Image)

For this project, a total of 17 forest classification items have been compiled in “Table 3-6
Classification Codes in FIMS and Target Classifications Codes for This Project”. We had our
counterparts verify these items on the satellite images, and deliberated as to which satellite images (band
combination and vegetation index / elevation data) are effective. The results are shown in Table 3-10.

Based on the results of Table 3-10 and classification features of eCognition, satellite images (5 bands);
NDVI (vegetation index), DEM (elevation data), Slope (slope angle) and Watershed (watershed
boundary) were used as the input images for forest classification. Due to the fact that it has not been
possible to obtain tree height data on the PNG mainland at the current point, it was decided that
continued review would be performed concerning the usage of tree height data.

A review was conducted as to which input data was effective for the respective forest types using
eCognition for this input data. After this, the threshold that is to be applied for classification was
determined through a process of trial and error. A look at classification using eCognition is shown in

Figure 3-19, and the results of classification during trial operation are shown in Figure 3-20.
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Table 3-10 Review Results of Input Data That is Effective for Forest Classification

Classification Work Flow

RS & GIS techniques Used to detect forest types

Unsupe Red Waters Tree
No. Vegetation or Forest Types ised hed |Cont
NDVI él:seiﬁ PCA |rue Imad Edge lye . z:(’“r Slope | DEM |Canopy
§s Band POYED °s height
cation N

Evergreen Broadleaf Forests

Mangrove Forest

Litoral Forest

Swamp Forest

Seral Forest

Dry Seasonal Forest

Low Altitude Forests on Plains & Fans
Low Altitude Forests on Uplands
Lower Montane Forests

Mid Montane Forests

Ol Wl | —

—_
(=3

Montane Forests

Evergreen Mixed Conifer Forests

11|Low Altitude Forest with Araucaria common

12|Lower Montane Forests with Araucaria common
13]Mid Montane Forests with Conifers

14]Montane Forests with Conifers
Other Wood Lands
15|Woodland

16/Savanna

17|Scrub

18|Grassland & Herbland

* Bareland,waterbodies,clouds, shadows etc...
* Watershed (catchment)

* Degraded areas

*  |Ridges & terrains

*  |Young & matured forests
* Canopy height

Key:
Broad detection
Good detection

Cannot detect

Not sure

Figure 3-19 Appearance of Classification Flow Chart Review
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@ Shadow

A Swamp Forest

) Water Bodyl

Left diagram: Satellite image Right diagram: Review of classification parameters and classification results

Figure 3-20 Forest Classification Results (Classification Results during Parameter Review)

Regarding all 17 forest types, discussion was conducted with the four counterparts that participated in
the review process to determine the data that will be used for object classification and threshold values
compiled in one table. The reason for this is that threshold values are determined by human judgment and
a process of trial and error, and consensual validation is required in order to judge whether or not the
values are appropriate. The forest classification table (draft) that was created is shown in Table 3-11. A
forest classification flow chart, which is a graphic representation of Table 3-11, is shown in Figure 3-21.
Plans call for the general versatility of this forest classification table to be verified in the months ahead,
with the table values optimized in order to create a final version of the forest classification table and the

flowchart.
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Table 3-11 Forest Classification Table (Draft: Value will be varied, just reference)

No -1.0<=NDVI<0.0 |Cloud Brightness > 6,000
Vegetation Water NIR < 6,000
Shadow Brightness < 3,000
NIR < 6,500
RedEdge < 2,820
Bareland (NDVI<0) |Human Interpretation * Rocks, Limestones
Larger urban centres |Human Interpretation
Low 0<=NDVI<0.5 0 < NDVI <0.35 Woodland Human Interpretation
Vegetation Savanna 5 < TreeHeight <=10
Scrub TreeHeight <=5
and Herblan|0.35 <= NDVI <0.5
Agri Landuse |[Human Interpretation
Bareland (NDVI > 0) Human Interpretation
High 0.5<=NDVI< 1.0 (Plain) 0 <= DTM <500 Litoral 9,000 < NIR
Vegetation DTM< 85
Mangrove Green < 4,000
Swamp Green < 6,000
Seral (Riverline) DEM< 25
NIR > 8,000 SP=150
NIR > 11,000 SP=200
Low Altitude Forest on Plains and |0 <= Slope < 15
4 <DTM<210
Low Altitude Forest on Uplands |15 <= Slope <30
Plantation 12,000 <= NIR
RedEdge <= 4,500
(Lowland) 500 <= DTM <1,000 Swamp Green <= 6,300 Gulf
Seral NIR > 11,000
Dry S | Forest Green <= 1,920 Westem
Low Altitude Forest on Plains and |0 <= Slope < 15
Low Altitude Forest on Uplands |15 <= Slope <30
Plantation 12,000 <= NIR
RedEdge <= 4,500
(Midland) 1,000 <= DTM < 3,000 Swamp 2,000 <= NIR <5,680
0.5 <= Slope <= 1.65
Seral NIR > 11,000
Dry S | Forest 2,000 <= DTM
Plantation 12,000 <= NIR
RedEdge <= 4,500
Lower Montane Forest Green <= 5,700
DTM < 2,000
DTM < 1,500
(Highland) 3,000 <= DTM Swamp 2,000 <= NIR <5,680
0.5 <= Slope <= 1.65
Seral NIR > 11,000
Montane Forest Other

()

Blue: eCognition Red: ArcGIS

Cannot
Interpretation

NDVI
v v
—[ Low-Vegetation ] —[ Non-Vegetation ]
/NDVI, TreeHeight ) Brightness, NIR
+Glassland and Herbland *Water
| - Savanna -Cloud
+ Scrub +Shadow
G J
Interpretation h Interpretation
* Woodland - Bareland (NDVI< 0)
| - Agricultural Landuse - Larger urban centres
+ Bareland (0 <= NDVI)
_/

DEM
-an

l

i

Midland
1,000m <= DEM < 3,000m

Highland
3,000m <= DEM

Green, NIR, Slope
Swamp Forest

Seral Forest

Dry Seasonal Forest
Lower Montane Forest
Plantation

NIR

Swamp Forest
Seral Forest
Montane Forest

Figure 3-21 Forest Classification Flow Chart (Draft)

43




Capacity Development on Forest Resource Monitoring for Addressing Climate Change in Papua
New Guinea

Automatic forest classification of a large volume of satellite images can be performed with eCognition
by applying the classification flow chart shown in Figure 3-21. However, due to the fact that automatic
classification by computer is not perfect, a fair amount of judgment and correction by people are required.
Therefore, forest decipher cards were created by the counterparts that are to be used as reference material
to facilitate interpretation and correction. The forest decipher cards describe the forest definitions in the
Forest Inventory Mapping System (hereinafter FIMS), the “features of the respective classification items
that can be deciphered by the optical sensors (RapidEye)”, and the definitions of the classes defined by
eCognition. A sample of the forest decipher cards is shown in Table 3-12 (The template only, as the cards
are currently in preparation). The results of the application of the classification flow chart to Central

Suau in Milne Bay Province are shown in Annex 8.
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Table 3-12 Template for Forest Decipher Card

Structural formation Forest
Vegetation type Low Altitude Forest on Plains and Fans“P” (<1,000m)
Definition of FIMS Tree canopy is gre'ater than 5m m height.
Crowns are touching or overlapping.
(Forest) . . .
Ground layer is not visible on airphotos.
Shape (Crown) -
Color Mixed
Characterist Shape -
ics of Size -
RapidEye Pattern Relatively regular Scattered crown
image Texture Relatively regular, fine in Natural (RGB 4:5:2) Image of RapidEye
Shade -
Circum-stance Along coast, flat topography, lower elevation (<50-100) than H
1st condition
Cognition 2nd condition
3rd condition
4th condition
Rapid Eye true color image Google Earth image
RapidEye
sample
images
Comments
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(b) Analysis of Watershed (Preparing for Usage in Forest Classification)

The watershed boundary in mountainous areas is located on ridge lines and saddleback areas, serving
the function of inhibiting the flow of materials and people, with the capability of separating living zones
or cultural zones. In addition, there are cases that these living zones or cultural zones become
administrative boundaries. The flow of materials and energy within the watershed acts continuously in
the downstream direction, and the watershed becomes an ecosystem. Therefore, a grasp of watershed
boundaries needs to be obtained in order to conduct forest management, secure water resources, predict
disasters and perform other such work.

Consequently, during this project, remote sensing DEM data will be used to perform watershed
analysis in order to create the watershed boundaries. The size of the watershed boundaries will be created
at three levels, from large watersheds to small watersheds, in consideration of usage at a variety of levels.
In particular, the most detailed small watershed boundaries will be utilized in order to obtain a grasp of
vegetation boundaries on forest cover classification diagrams that are created during this project.

The creation procedure for watershed boundaries is shown in Figure 3-22. GeoSAR data that was
borrowed from UPNG RSC which is cooperating with the C/P was used as the DEM data. GeoSAR
DEM data has an extremely high resolution of 5 meters, but this GeoSAR DEM data has locations where
the data is missing. SRTM data with a resolution of 90 meters was used to supplement the locations
where the data was missing () in Figure 3-22). Small watershed boundaries were created in a number
of different sizes, and the respective watershed boundaries were overlaid with the satellite images in
order to determine the watershed size that best reflects the vegetation boundaries after discussion with
the C/P (® in Figure 3-22). The results of the survey which were overlaid onto the watershed
boundaries and vegetation diagrams are shown in Figure 3-23. As a result of a review, the following
conditions were established for the respective watershed boundary sizes: Cumulative flow volume of
50,000 or more for small watershed boundaries, 500,000 or more for medium watershed boundaries and
5,000,000 or more for large watershed boundaries.

Creation of the small watershed boundaries has been completed, and medium and large watershed
boundaries are currently being created. A sample of a created small watershed boundary is shown in

Figure 3-24.
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Figure 3-22 Watershed Boundary Creation Procedure
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Figure 3-23 Watershed Boundaries for Different Cumulative Flow Volumes and Survey

Results Overlaid onto Satellite Images
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Figure 3-24 PNG Small Watershed Boundaries Created with DEM Data Analysis

3.4.6 Preparation of Nationwide Forest Cover Classification Maps Based on
Secondary Analysis Results

(a) Addition of Classification Categories
Deliberation was conducted again with the C/P and long-term experts regarding the forest cover

diagram classification items. This resulted in classification of Grassland and Herbland using altitude, and
classification of Forest plantations into Forest plantations and other plantations (Plantations other than
forest plantations) due to the fact that the C/P has Plantation boundary data (Refer to Figure 3-25).

A list of the latest vegetation classification items which reflect these additions is shown in Table 3-13.
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Figure 3-25 Change in Grassland and Plantation Classification Items
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Table 3-13 List of Forest/Vegetation Classification Items

As of 10th December, 2012

IAge No. Vegetation type Condition Code |No. Remarks
GL-AFOLU
Forest land 1 [Low Altitude Forest on Plains and Fans  |below 1,000m Pl Large to medium crowned forest
Po Open forest
Ps Small crowned forest
2 |Low Altitude Forest on Uplands below 1,000m HI Large crowned forest
Hm Medium crowned forest
HmAr Medium crowned forest with Araucaria common
Hmd Medium crowned depauperate/damaged forest
Hme Medium crowned forest with an even canopy
Hs Small crowned forest
Hse Small crowned forest with an even canopy
HsAr Small crowned forest with Araucaria common
HsCa Small crowned forest with Castanopsis
HsCp Small crowned forest with Casuarina papuana
HsN Small crowned forest with Nothofagus
HsRt Small crowned forest with Rhus taitensis
3 |Lower Montane Forest above 1,000m L Small crowned forest
LAr Small crowned forest with Araucaria common
LN Small crowned forest with Nothofagus
Lc Small crowned forest with conifers
Ls Very small crowned forest
LsCp Very small crowned forest with Casuarina papuana
LsN Very small crowned forest with Nothofagus
4 |Montane Forest above 3,000m Mo Very small crowned forest
5 |Dry Seasonal Forest in Western Prov. |D Dry evergreen forest
6 [Littoral Forest B Mixed forest
BCe Forest with Casuarina equisetifolia
BMI Forest with Melaleuca leucadendron
7 |Seral Forest Fri Riverine mixed successions
FriCg Riverine successions with Casuarina grandis
Frik Riverine successions with Eucalyptus deglupta
FriTb Riverine successions with Terminalia brassii
Fv Volcanic successions
8 |Swamp Forest Fsw Mixed swamp forest
FswC Swamp forest with Campnosperma
FswMlI Swamp forest with Melaleuca leucadendron
FswTh Swamp forest with Terminalia brassii
9 |Woodland w Woodland
Wri Riverine successions dominated by woodland
WriCg Riverine successions with Casuarina grandis woodland
Wy Volcanic successions dominated by woodland
Wsw Swamp woodland
WswMI Swamp woodland with Melaleuca leucadendron
10 |Savanna Sa Savanna
Saf Savanna with galley forest
SaMl Savanna with Melaleuca leucadendron
11 |Scrub Sc Scrub
ScBc Scrub with Bambusa and Cyathea
Scv Volcanic successions dominated by scrub
Grassland 12 |Grassland and Herbland G Grassland
Gf Grassland with some forest
Gr Grassland reverting to forest
Grf Grassland reverting to forest with some forest
Gsw Swamp grassland
Gri Riverine successions dominated by grass
Gv Volcanic successions dominated by grass
Hsw Herbaceous swamp
13 [Alpine grassland above 3,200m Ga Alpine grassland (above 3,200m)
14 [Subalpine grassland 2,500m - 3,200m |Gi Subalpine grassland (2,500m - 3,200m)
Forest land Estuarine Communities M 15 |Mangrove
Cropland Other Non-vegetation (0] 16 |PNGRIS agricultural land use intensity classes 0-4
Wetlands E 17 [Lakes and larger rivers
Other Land z 18 |Bare areas
Settlements U 19 [Larger urban centres
- 20 |Forest Plantation
- 21 |Plantation other than forest plantation

(b) Addition of Distribution Characteristics

In order to reduce misclassification during automatic classification, verification of which regions the
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respective classification items exist was performed, as well as the approximate respective area. The
Summary of FIMS (FOREST RESOURCES OF PAPUA NEW GUINEA SUMMARY STATISTICS
FROM THE FOREST INVENTORY MAPPING (FIM) SYSTEM, 1998) was used as reference to add
up the area for each vegetation type and each forest type in each province. The vegetation types are

shown in Table 3-14, and the forest types are shown in Table 3-15.

Table 3-14 Area of Each Vegetation Type in Each Province (sq km, 1975)

Province Viagelabon Type
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Table 3-15 Area of Each Forest Type in Each Province (sq kim, 1975)

Province Forest Typa
T
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In regard to vegetation types, the following things can be verified from Table 3-14.

There are not any woodlands in Enga, Western Highlands or Simbu Prov. (Less than 5km” in
Eastern Highlands).

There is Savanna in Western, Gulf, Central, Milne Bay and Northern Prov.

There is no Scrub in Eastern Highlands, East Sepik or New Ireland Prov. (Here, this indicates

less than 10km?).

There are not any mangroves in Eastern/Western/Southern Highlands, Enga or Simbu Prov.

In addition, with respect to forest types, the following things can be verified from Table 3-15.

There are not any Lowland Plains (altitude 1,000m or lower) in Eastern/Western Highlands,
Enga or Simbu Prov.

There are not any Lower Montane Forests (altitude 1,000m or higher) in Manus Prov.

Dry Seasonal Forests are only in Western Prov.

Most of the Littoral Forests are in Western, Central, Milne Bay and North Solomons Prov.,
amounting to approximately 80% of the total area.

There are not any Seral Forests in Eastern/Western/Southern Highlands, Enga, Simbu, or Manus
Prov.

There are not any Swamp Forests in Eastern/Western Highlands, Simbu, Manus or New Ireland
Prov. Most of the Swamp Forests are in Western, Gulf and East Sepik Prov., amounting to

approximately 85% of the total area.
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When automatic classification and correction of interpretation are performed, this information shall be
taken into consideration when formulating the classification flow and interpretation procedure so that

misclassification can be minimized as much as possible.

(c) Updating and Finalization of Forest Classification Flow Chart

Deliberations were conducted again with the C/P and long-term experts, taking the above content into
consideration, and a flow chart to be used during automatic classification of forest was prepared. The
forest classification flow chart is shown in Figure 3-26. The flow will be tuned-up based on the

challenges/issues faced in the analysis/processing.

NDVI
m Low Vegetation J No Vegetation J
Brightness \
Brightness, NIR = Cloud
* Cloud - Shadow Human interpretation * Water body
- Bare areas - Woodland - Shadow
NDVI * Savanna = No Vegetation
= Woodland, Savanna, Scrub *Scrub
* Grassland and Herbland - ~
* Other S BN Human interpretation GIS analysis
* Agricultural Landuse - Lakes and larger rivers
DEM ~ L Sea )
) - - N
p Human interpretation
Midland —» - Bare areas
1,000m <= DEM < 3,000m U Larger urban centres
A4
( Green, NIR, Slope N\ [ Highland 3,000m<=DEM |

Grassland and Herbland

Subalpine Grassland

Forest Plantation, Plantation other than F‘P.]
T

Seral Forest

Subalpine Grassland
Alpine Grassland

(NIR, Green, Slope \

v
GIS analysis
* Forest Plantation

Swamp Forest
Lower Montane Forest

* Plantation other than FP

Seral Forest
Swamp Forest
Montane Forest /

Human interpretation
When mis-classification polygons are found

after automatic classification, human
\_interpretation is applied to.

~
Human interpretation

When mis-classification polygons are found
after automatic classification, human
interpretation is applied to. Y,

Blue: Parameters and classification by eCognition automatic classification

Red: Human Interpretation on ArcGIS
Purple: GIS analysis on ArcGIS

Figure 3-26 Revised Forest Classification Flow Chart
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Figure 3-27 Forest Classification Flow Chart Being Reviewed

(d) Confirmation and Correction of Automatic Classification results

The decision was made to use RapidEye satellite images (5 bands), NDVI (vegetation index),
DEM (altitude data), Slope (slope angle) and Watershed (watershed boundaries) as the input
images for forest classification. These images were entered into each RapidEye tile ID (25 km
square), and a segmentation was prepared with eCognition.

The segmentation was used as the minimum classification unit, and the average value of each
parameter and standard deviation were calculated from the total pixel value in the segmentation. These
values were used for the feature values to perform forest / vegetation classification. The process of

performing classification in accordance with the flow chart shown in Figure 3-26 is shown in Figure

3-28.
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(2) Segmentation Image

(5) Classification of Low Vegetation area (6) Classification of High Vegetation area

Figure 3-28 Process of Performing Vegetation Classification
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(8) Classification of High Vegetation area

Figure 3-28 Process of Performing Vegetation Classification (Continued)

Since there were a number of misclassifications in the classification results after automatic
classification was performed, the misclassified locations (polygons) were visually extracted, and the
reasons that misclassification occurred were compiled. The table used to extract the misclassifications
and reexamine the parameters is shown in Figure 3-29. The process of extraction of the misclassifications
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is shown in Figure 3-30. Staff at the FRI (Forestry Research Institute) who are familiar with forests /
vegetation were asked to participate in this work, and their knowledge was used extensively. Furthermore,
the classification flow parameters were optimized, and automatic classification was attempted again. The
automatic classification results before and after the parameters were updated were compared at the

project site. These results are shown in Figure 3-31.

Til= 1D EE34E25 Cfficer|s: Elizspeth keidang
Province Iins Bay Region Sauthern
Veg. Typs
Acg. Date g222031 Doc. Dats | 30053142012
Clazsification Result Rapid Ey= imaze

T == Thae

q L) )

Comments | Thispolygan fred)isclzssified =5 low st forest plains but jtis grassiand. The
second polvgan [yellowlis ifiedas low it farest plsins butis mengrove
forest. Tha third polygon (Rlzckiizclaszifiad 2z shadow But itis bare land.

Figure 3-29 Misclassification Extraction Results
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e r'
=0 a0
Classification Results before Parameters Updated Classification Results after Parameters Updated

- Bareland A0 Low Alt. Forest Uplands - @ Shadow
{1 Cloud A Lower Montane Forest - Swamp
) Grassland and Harbland - Mangrove - Waterbody
<70 Littoral -8 Plantation - Woodland, Savanna, Scrub
@ Low Alt. Forest Plains 00 Seral

Figure 3-31 Forest Classification Results after Classification Flow / Parameters Updated

It can be seen in Figure 3-31 that while there were a number of misclassifications in the classification
results before the parameters were updated such as for Littoral and Dry Seasonal Forest, these
misclassifications were reduced after the parameters were updated. This indicates that optimization of the
parameters used for classifications and reflecting the characteristics of the region or distribution region in

the classification flow leads to enhancement of the classification accuracy.

The results of applying this classification flow to the area around the Central Suau project site in Milne

Bay are shown in Figure 3-32. The area of the diagram is approximately 60km x 100km (corresponds to
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12 RapidEye tiles). The FIMS vegetation boundaries were overlaid as red lines in order to evaluate the

classification results obtained with automatic classification.

- Waterbody
. Woodland, Savanna, Scrub

Figure 3-32 Forest Cover Classification Diagram Prepared with Automatic Classification
(FIMS Vegetation Boundaries Overlaid with Red Lines)

Due to the fact that preparation of forest cover classification diagrams is being implemented
throughout PNG under the Grant Aid for Environment Program (Technical Assistance), in this project,
the focus was on a review of forest cover classification diagram preparation and capacity building at the
C/P.

(e) Preparation of Interpretation Cards
Due to the fact that accurate forest classification cannot be performed with automatic classification

alone, interpretation correction that consists of visual interpretation by trained staff is required. The C/P
prepared interpretation cards (collection of classification case studies) which are required for
interpretation. The decision was made to have interpretation cards prepared for each of five vegetation
regions after consultation with the C/P and long-term experts. These five vegetation regions are:

Central/Milne Bay/Oro Province, Highlands Region, Momase Region, Western/Gulf Province and
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Islands Region.

In addition, with respect to the classification items that are required for correction of interpretation in
particular, priority order was assigned, and a larger number of interpretation samples were prepared. On
the other hand, with respect to classification items for which classification can be performed to a certain
extent with automatic classification, a smaller number of interpretation samples was designated as a
consideration for the volume of work at the C/P (to maintain balance with normal work conducted).

The interpretation card work progress sheet is shown in Table 3-16. In order to prevent subjectivity by
different individuals from being included in the interpretation results, preparation of interpretation cards
was performed by two people. An example of interpretation card preparation is shown in Figure 3-33.
The decision was made to have the C/P enter the boundary line on the satellite image on the
interpretation card in order to enable staff performing interpretation and correction work that are not
familiar with the types of vegetation in Papua New Guinea to clearly identify the boundary between

classes of forests / vegetation.

Table 3-16 Progress Sheet for Interpretation Card Work

As of 20th December, 2012

Samuel Elizabeth Perry
Priority [No. Vegetation type Code Patrick Rabbie Ledino Total
(Margaret) (John)
9 |Woodland w / 3 / 3 / 3 o / 9
10 |Savanna Sa / 3 / 3 / 3 o/ 9
11 |Scrub Sc / 3 / 3 / 3 o/ 9
High 7 |Seral Forest Fri / 2 / 2 / 2 0o / 6
8 |Swamp Forest Fsw / 2 / 2 / 2 0o / 6
16 |PNGRIS agricultural land use intensity classes 0-4 0 / 2 / 2 / 2 0o / 6
20 |Forest Plantation / 2 / 2 / 2 0o / 6
21 |Plantation other than forest plantation / 2 / 2 / 2 0o / &6
Subtotal 0o / 19 0o / 19 0o / 19 0 / 57
6 |Littoral Forest B / 2 / / o / 2
0
12 |Grassland and Herbland G / 1 / 1 / 1 o / 3
13 |Alpine grassland Ga / 1 / 1 / 1 o / 3
14 |Subalpine grassland Gi / 1 / 1 / 1 o / 3
Normal [ 15 [Mangrove M / 2 / / o / 2
4 |Montane Forest Mo / / 2 / o / 2
3 |Lower Montane Forest L / / 2 / o/ 2
1 |Low Altitude Forest on Plains and Fans P / / / 2 o/ 2
2 ILow Altitude Forest on Uplands H / / / 2 o/ 2
19 |Larger urban centres U / / / 0/ 0
Subtotal o / 7 o / 7 o / 7 0o / 21
Total o / 26| 0 / 26| 0 / 26| 0 / 78
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Structural formation Forest land
Vegetation type Savanna “Sa”

Definition of FIMS

Scattered to moderately dense layer of trees.

Characteri
stics of
RapidEye
image

Shape (Crown)

Color

Shape

Size

Pattern

Texture

Shade

Circum-stance

Province

Central

Bookmark

Sa_03

Rapid Eye (Color: B:1 G2 R:3 ) Google Earth image

Image ID: |

5535013 Satellite_|

Pinkish- green tops

Location X 146°39'54.78" E Location Y 845'57.665" S Location X 146°36'.51.07" E Location Y 848'52.48" S
RapidEye Date: _ Scale: 1:20,000 Date: Elevatio.n 14m
sample Rapid Eye (Color: B2 G5 R:3 ) Google Earth image
. Image ID: 5535013 Satellite
images
Location X 146°39'54.78" E Location Y 845'57.665" S Location X 146°36'38.42" E Location Y 8°49'20.79" S
Date: Scale: 1:20,000 Date: Elevation 11m
False colour Feature
Dark purplish water body
Light green Mangrove
Comments Light green (bright) grassland?woodland

Savanna (shrubs, palms, trees)

Figure 3-33 Sample Interpretation Card
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New Guinea

Required OJT for 3.4.2 — 3.4.6

The results shown in 3.4.2 — 3.4.6 were achieved by implementing the OJT shown in the table below.

Table 3-17 Implementation of OJT

Date

OJT Content

Participating Member

September 26, 2011 (Monday)
September 27, 2011 (Tuesday)

Image processing of RapidEye images

Mr. Perry (Training in Japan)

September 28, 2011 (Wednesday)
September 29, 2011 (Thursday)

Image processing of PALSAR images

Mr. Perry (Training in Japan)

October 3, 2011 (Monday)
October 4, 2011 (Tuesday)

Preparation of Image Analysis Manual

Mr. Perry (Training in Japan)

October 5, 2011 (Wednesday)

Practice with Arc GIS

Mr. Perry (Training in Japan)

October 13, 2011 (Thursday)
15:20—16:20

Discussion of Classification Items

Inventory and Mapping Branch

October 14, 2011 (Friday)
13:30 — 14:50

Report Meeting on Training in Japan

Mr. Perry

Inventory and Mapping Branch

October 18, 2011 (Tuesday)
10:30 — 12:20
13:30 - 16:30

Discussion of Satellite Image Classification
Discussion Concerning Interpretation of

Satellite Images (Trial / Review)

Inventory and Mapping Branch

October 20, 2011 (Thursday)
10:00 — 12:00
14:00 — 17:00

Interpretation of Satellite Images

Organization of Deciphered Results

Inventory and Mapping Branch

January 25, 2012 (Wednesday)
February 1, 2012 (Wednesday)
13:30 - 16:00

Usage of Handy GPS

Demonstration of Data Loading and Usage

Inventory and Mapping Branch

March. 5,2012 (Mon.) to
March. 9, 2012 (Fri.)

ArcGIS preparation & demonstration

Demonstration  of  canopy  volume

estimation

Inventory and Mapping Branch
& Climate Change & REDD

September. 18, 2012 (Tue.) to
September. 28, 2012 (Fri.)

Optimization of forest classification flow
chart

Instruction in the preparation of forest

decipher cards

Perry, Rabbie, Samuel, Patrick

January 21, 2013 (Mon.) to
January 25 2013 (Fri.)

Follow up Training o Object-based forest
Classification (eCognition)

Perry, Samuel, Patrick, Elizabeth
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3.5 Activities Related to Output 2

Output 2: Forest Resource Database Will be Improved

3.5.1 Obtaining Grasp / Analyzing Existing Data Concerning Forest Resources

(a) Initial Analysis of FIMS

Since the existing FIMS will be used as the base for the forest resource database, work began with
obtaining a grasp of FIMS data and performing an analysis. Due to the fact that there were not detailed
documents concerning the FIMS database design and other details, the “FIMS User Guide” and actual

data were collected, and it was verified that there are the data items shown in Table 3-18.

Table 3-18 Outline of FIMS Existing Data (Prepared Based on FIMS User Guide and Actual Data)

Data Item Explanation

Forest Mapping Unit(FMU) An area of forest or other vegetation type mapped as a unique polygon in

the 1:100,000 forest inventory mapping series. FMUSs are numbered 1

--->n for each Province.

Concession Area Concession Area

Protected Area Protected Area under the Flora and Fauna Act (e.g. Wildlife Management
Areas, National Parks, Catchment Management Areas).

Slope(Extreme) land with over 30 degree dominant slope.

Altitude land over 2400m altitude.

Karst land with polygonal karst landform.

Inundation(Extreme) land permanently or near permanently inundated extending over more
80% of the area of that land.

Mangroves land covered by mangroves.

Inundation(Serious) land with dominant slope of 20-30 degrees and sub-dominantslope over
30 degrees and with high to very high relief.

Slope/Relief Slope/Relief

Logged NotLandUse

areas logged and left to regenerate.

Logged LandUse

areas logged and subsequently converted to other forms of non-forest

forms of land use.

LandUse NotLogged

areas cleared (but not logged commercially) and subsequently converted

to other non-forest land use.

Logged And Luse

areas cleared (but not logged commercially) and subsequently converted

to other non-forest land use.
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Data Item

Explanation

Forest Zone

Forest Zone

Table 3-19 FIMS Data Items and Attributes (Prepared Based on Actual Data)

Feature(layer) attribute name Feature(layer) attribute name
Forest Mapping Unit(FMU) Concession Area
PROVINCE PLAN_ID
FMU NAME
ZONE AREA
MAP_NO PURCHASE
MAP_ID EXP
VEG_TYPE CONSTYPE
VEG_AREA STATUS
SLOPE SCALE
ALTITUDE Protected Area
KARST PROTECT ID
INUNDATION NAME
MANGROVE TYPE
SLOPERELIE GAZ DATE
INUNDATIO PROVINCE
AREA LOCATION
AREAO0 TENURE
EXTREME AREA
SERIOUS ALTITUDE
AREALI LOGITUDE
EXT SL LATITUDE
EXT ALT Slope(Extreme)
EXT KST province
EXT IN provname
EXT MAN area
SER SL slopel
SER_IN Altitude
TYPE province
NO_DIST provname
VEG TYPE 1 area
VEG TYPE 2 altitude
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Feature(layer) attribute name Feature(layer) attribute name
VEG TYPE 3 Karst
TYPE BASE province
AREA 75 provname
INDEX area
PERCENT landform
AREA 750 Inundation(Extreme)
VOLUME province
VOL 75 provname
75T0O96 area
75TO960 inund
75T0O961 iextent
EXT SLO Mangroves
EXT ALTO province
EXT KSTO vegtype
EXT INO area
EXT MANO Inundation(Serious)
SER SLO province
SER_INO provname
CURRENT area
CURRENTO inund
CURRENT!1 iextent
CURRENT?2 Slope/Relief
EXT SLI province
EXT ALTI1 provname
EXT KST1 area
EXT IN1 slopel
EXT MANI1 slope2
SER SL1 relief
SER IN1 Logged NotLandUse
AREA2 province
AREA3 area
FOREST VOL Logged LandUse
TEMP 1 province
TEMP 2 area
TEMP 3 LandUse NotLogged
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Feature(layer) attribute name Feature(layer) attribute name

TEMP 4 province

TEMP 5 area

TEMP_6 Logged And Luse

TEMP 7 province

ERR 1 area

ERR 2 Forest Zone

ERR 3

ERR 4

ERR 5

ERR 6

ERR 7

(b) Secondary Analysis of FIMS
The FIMS data structure was organized as a UML class diagram, taking primary analysis of the

collected materials into consideration. The results are shown by the following items.
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class FIMs 7 —#% {t#(Asls) /

<LfeatureType>>
zstblReportFilters

Description :string
ReportName :string
ReportType :int
Group :int

Priority :int

+ 4+ o+ o+

<<featureType>>
tbITimberVolume

Province :int

Zone :int

VegType :string
Vol/ha :double
OriginalVol/ha :double
Comments :string

b+t

<LfeatureType>>
tblSpecies

Province :int
Zone :int
Species :string
D :double
D/Fsw :double
D/W :double
FriK :double
FriK/Ps :double
FriTb :double
FriTB/Wri :double
Fsw :double
FswG :double
FswTb :double
Hl :double
HI/Hm :double
HIN :double

Hm/D/Fsw :double
Hm/Fsw :double
Hm/Fsw/Wsw :double
Hm/Hs :double
Hm/Hs/Fsw :double
Hm/HsN :double
Hm/Sc :double
HmAr :double
Hmd :double
Hme/Hm :double
Hm/HmAr :double
Hm/Ps  :double
Hs :double

HsAr :double
Hs/Fsw :double
Hs/Hm :double
Hs/Ps :double
Hs/Sa :double
Hse :double

L :double

L/Lc :double
L/LN :double
L/Ls :double
LAr :double

Lc :double

LN :double
LN/LsN :double
Ls :double

LsAr :double
Ls/L :double
Ls/Lc :double
LsN :double
LsN/LN :double
M :double

Pl :double
PI/FriK :double
PI/Fsw :double
PI/Hm :double
Po :double
Po/FriK :double
Po/Fsw :double
Po/FswTb :double
Po/Hs :double
Po/PI :double
Po/Wsw :double
Ps :double
Ps/FriK :double
W :double
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<{<featureType>>
tlkpZones

+

Zone :int
+ Name :int

+ Description :int
<<featureType>>
tlkpProvince

+ GCODEN :int
+ CODE_A :string
+ DESCRIP :string

tblSusceptibleVegTypes

<<featureType>>

+ 4+ +

Province :int

FMU :int

VegType :string
SusceptibleType :string

<<LfeatureType>>
tlkpVegTypes

+ 4+ +

VegType :string
Group :string
Description :string
Merchantable :int

Access

KfeatureType>>
*_Concession

MAPINFOID :int
Plan_id :long
Name :string
area :double
PURCHASE :date
Exp :date
Constype :string
Status :string
Scale :string

+H o+

<<LfeatureType>>
*_Concession_*_FMU

<{<featureType>>
* Veg
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MAPINFO_ID :int

province :int

Fmu :double

Zone :ZoneNo

Map_No :double

Map_id :double

Veg Type :string

Veg Area :double

Extreme_Slope :double
Extreme_Altitude :double
Extreme_Karst :double
Extreme_Inundation :double
Extreme_Mangrove :double
Serious_SlopeRelief :double
Serious_Inundation :double
Extreme_Constraints_Area :double
Serious_Constraints_Area :double
Prop_Extreme :double

Prop_Serious :double
Protected_Area :double

Protected Ext_SI :double
Protected Ext_Alt :double
Protected Ext Kst :double
Protected Ext In :double

Protected Ext_Man :double
Protected Ser S| :double
Protected_Ser In :double
Fragile_Forest_Type :boolean
Forest_Type_No_Dist :string
Forest_Type Base :string
Gross_Forest_Area_75 :double
Disturbance_Index :double
Complex_Percent :double
Adjusted_Forest_Area_75 :double
Timber Volume :double
Gross_Forest_Vol_75 :double
Logged NotLandUse_75t096 :double
Logged_LandUse_75t096 :double
LandUse_NotLogged_75t096 :double
LogAndLUse_75t096 Ext_SI :double
LogAndLUse_75t096 _Ext_Alt :double
LogAndLUse_75t096_Ext Kst :double
LogAndLUse_75t096 _Ext_In :double
LogAndLUse_75t096_Ext_Man :double
LogAndLUse_75t096_Ser S| :double
LogAndLUse_75t096_Ser In :double
Logged_NotLandUse_Current :double
Logged_LandUse_Current :double
LandUse_NotLogged_Current :double
LogAndLuse_Current :double
LogAndLUse_Current_Ext_SI :double
LogAndLUse_Current Ext_Alt :double
LogAndLUse_Current Ext Kst :double
LogAndLUse_Current Ext_In :double
LogAndLUse_Current_Ext_Man :double]
LogAndLUse_Current_Ser S| :double
LogAndLUse_Current_Ser In :double
Rev_Gross_Forest_Area :double
Rev_Adjusted_Forest_Area :double
Rev_Gross_Forest Vol :double
Temp_1 :int

Temp_2 :int

Temp_3 :int

Temp_4 :int

Temp. 5 :int

Temp 6 :int

Temp_7 :int

Em.1 :int

Em2 :int

Em3 :int

O T A A e e T T I T i A T i S S I I I T A o S Sy

MAPINFO_ID :int

province :int

Fmu :double

Zone :ZoneNo

Map_No :double

Map_id :double

Veg Type :string

Veg_Area :double

Extreme_Slope :double
Extreme_Altitude :double

Extreme Karst :double
Extreme_Inundation :double
Extreme_Mangrove :double
Serious_SlopeRelief :double
Serious_Inundation :double
Extreme_Constraints_Area :double
Serious_Constraints_Area :double
Prop_Extreme :double

Prop_Serious :double

Protected Area :double

Protected Ext_SI :double
Protected Ext_Alt :double
Protected Ext Kst :double
Protected Ext_In :double
Protected Ext_ Man :double
Protected_Ser Sl :double

Protected SerIn :double
Fragile_Forest_Type :boolean
Forest_Type_No_ Dist :string
Forest_Type Base :string
Gross_Forest_Area_75 :double
Disturbance_ Index :double
Complex_Percent :double

Adjusted Forest_Area_75 :double
Timber Volume :double
Gross_Forest_Vol_75 :double
Logged NotLandUse_75t096 :double
Logged LandUse_75t096 :double
LandUse_NotLogged 75t096 :double
LogAndLUse_75t096 Ext_SI :double
LogAndLUse_75t096 _Ext_Alt :double
LogAndLUse_75t096 Ext_Kst :double
LogAndLUse_75t096 Ext _In :double
LogAndLUse_75t096 Ext_Man :double
LogAndLUse_75t096_Ser S| :double
LogAndLUse_75t096_Ser In :double
Logged_NotLandUse_Current :double
Logged_LandUse_Current :double
LandUse_NotLogged Current :double
LogAndLuse_Current :double
LogAndLUse_Current_Ext_SI :double
LogAndLUse_Current_Ext_Alt :double
LogAndLUse_Current_Ext_Kst :double
LogAndLUse_Current Ext_In :double
LogAndLUse_Current_Ext_Man :double]
LogAndLUse_Current_Ser S| :double
LogAndLUse_Current_Ser In :double
Rev_Gross_Forest_Area :double
Rev_Adjusted_Forest_Area :double
Rev_Gross_Forest Vol :double

Temp_1 :int
Temp_2 :int
Temp_3 :int
Temp 4 :int
Temp. 5 :int

tint
tint

Figure 3-34 UML Class Diagram for Existing FIMS (Access Portion)
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Figure 3-35 UML Class Diagram for Existing FIMS (MapInfo Portion)
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(c) Analysis of FIPS

Work was performed in the same manner to obtain a grasp of data for the FIPS and analyze the data.
As for the FIPS, there were not detailed documents concerning the FIPS database design and other
details, the “FIPS User Manual” and actual data were collected, the content was checked, which resulted

in obtaining a grasp of the data structure and content shown in Figure 3-36.

SURVEY FIELD BOOK
INFORMATION
Survey number
and block number
are used as keys <<enumeration>>
to perform search Plot Type
0.% <<enum>> 1 = 2000m2

S <<enum>> 2 = 2000m2
-~ <<enum>> 3 = 1000 m2

Survey Record T " <<enum>> 4 = 1000m2
Survey Details

Lo Nuber e P T — o) = 1287 mo
+  Date of the Survey (Comple_tion date) :string [0..1] +  Block Number :string <Kenum>> 7 = 1257 m2
i gllisze:';eang?g:ngge:;tr::girgoﬁlctares :string [0..1]
+ Number or Blocks string Strip number is 3 digit numbers
from 001 to 999.
h Sgr.vey number is 4 Plot area is not entered as a
d.'g't cod.e.s. - 1.4 general rule since it is
;ch?\t/iicdel.glts indicate Survey Record | . predetermined. .
. digits *Record rumber it Instead, Plot Type |s.selected.,
e from 0109, | [; Firslin) | and the corresponding area s
- + Plot Number string automatically entered.

Forest type is 2 digit numbers.
Explanation appears to the right
A in H i H H
1 Wather of not data sy has been completed boolean when it is entered.

Block Record

1.%
; 12 types of trees can be entered on
rees one page. Page automatically

+ Tree# :int
+ species string [~ Changes to next page when there are
+ Code :string
+  Diameter :int more than 12.
Topeth e Species does not need to be entered.

It is automatically displayed when
code is entered.

Code table is a different file.

Form is probably ranked by tree
diameter (no notation). 1 -6 is
entered (Replacement of A —F since
only number can be entered).

Figure 3-36 Grasping Outline of Existing FIPS Data (Image of UML Class Map)
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Ecolumn B
describe a formal
attribute name in
column B”Attribute”.

Ecolumn C
maybe column
C”Mapinfo attribute
name” is the

Ecolumn D”

choose a value type from the following.
-string : free text

-integer : integer number

-real : real number

-date/time : date

-boolean : “true” or “false”

-codelist:a long list of potential values

e

|#Maplinfo attribute [,

shortened name.

Ecolumn A
Layer name.

.............................. [ T

Mcolumn F
I . ¢
Mcolumn F S;SUZ'SP“O“ of aseto
?escnptﬁmgbthte if there is no
U Bl Bl limitations, fill in as "free
text".

Figure 3-37 Detailed Analysis of Grasp / Analysis of Existing Data

In the future, the data related to forest resources that are respectively managed by the FIMS system
and FIPS system will be integrated in order to create a forest resource database that can be used more
easily and effectively. In particular, the data managed in the FIPS does not have information that
indicates the location on the ground (latitude / longitude), and is not mapped out on the ground which is a
problem.

Therefore, the decision was made to have discussions with the C/P on the integration methods to be

used for the FIMS and FIPS data in the format indicated in Table 3-20.
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Table 3-20 Discussion of Methods Used to Integrate Position Information into FIPS Data

Method Good point Bad point note
Add GPS | Measured by GPS | Once in every plot have to be measured
information equipment in field in field survey.

survey. Once in every strip

Once in every block

Digitize =~ on | Point data Every plot
GIS map Every strip
Every block

Line data Every strip

Relate to the | Input the information | Province

information that relate to the place | Block

made with | into FIMS, then relate

GIS to that information

with the coordinates.

A review was conducted of whether or not data should be newly added in the future to the forest
resource data that is managed by the existing systems. Sample Logging Plans that are submitted by forest

logging companies were collected for this review, and the content on these plans was verified.

Figure 3-38 Sample Logging Plan

This resulted in discovering the relationship that is organized in Figure 3-39, indicating that such items
as “Set-up Area”, “Coupe Area” and “ALP (Annual Logging Plan) Area” should be included in the forest

resource data that is managed in the future.
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Figure 3-39 Spatial Location Relationship in Concession Areas

3.5.2 Basic Design of Forest Resource Database
The basic design of the forest resource database proceeded in the next step with the main objective of

clarifying the work flow (work analysis) of the work that is currently being performed.

Work Breakdown (As-is )

A 4

Making Clearly the necessary data and function
(To-be )

A 4

Design for Forest Resource Information
Management Database System

A 4

Construction of Forest Resource Information
Management Database System

Figure 3-40 Basic Design Procedure for Forest Resource Database (Work Analysis Method)

The scope and basic component of the forest resource database (draft) determined in the first field

survey in accordance with the information collected are shown in Figure 3-41 and Figure 3-42.
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The forest resource
information

management DB
shall be  made A GIS application|
accessible from other which expands the

gpplicgtions L functions of FIMS
including those for GIS and FIPS
image analysis I

To be used as the basis of the Forest resource information
information management in th management database
forestry administration in PNG

Storage Integratlon/adoptlon Integratlon
of GUI

Data sharing with
administrative
institutions, such
as PNGFA, and
other donors

Data on forffest cover maps,
eys, carbpn

accumulaties], etc.

FIMS FIPS

Figure 3-41 Scope of Forest Resource Database (Draft)

GIS

\ @ (Client PCs) Integratlo'n of the
| | functions

ArcGIS Desktop o

. | |
< Intra-net > ¢ e ]— 4
—— FIMS |
! |

FRDB (server) ﬁk Data integration

| [
T ArcGIS Server+SQL Server e TIPS
FRDB will be made - |

Storage L

accessible from
other PCs and
applications through

Satellite imjage, data cpllected with airplanes,
forest coyef maps, data from ground surveys,
data on n accumulgtion and other data

the infra-net

Figure 3-42 Basic Configuration of Forest Resource Database (Draft)

73



Capacity Development on Forest Resource Monitoring for Addressing Climate Change in Papua
New Guinea

Implemented activities are described as follows.

(a) Breakdown of Work (Detail Analysis of Current Work Contents) (As-Is)
(1) and (2) in the above flow were implemented during activities conducted in this fiscal year.
(1) Discussions with all parties involved in overall concession work flow
(2) Detailed discussions with persons in charge of each type of work
Discussions were held with involved parties on the current breakdown of work with the objective of
achieving the following effects.
e Enable involved parties as a whole to understand the overall concession work flow (Enable
staff to obtain a grasp of flow of work performed by other staff).
o Facilitate clarification of problem points with current work flow and sharing with involved
persons.
o Review ideal Forest Resource Database (ideal system) to enable FIMS (Forest Resource
Database) improvement policy to be determined.
These review methods are methods that are generally used for system development, and will serve as
reference for standard procedures when the C/Ps proceeds with improvements to the system in the future.
During activities conducted in this fiscal year, the current work flow was verified. Work will proceed
on the basic design while having discussions with the C/P on the points in the work flow that should be

improved in the future.

Work Flow of Current FIMS Work
Concession Logging Company Flow in PNGFA

1.Provide Forest
Information

Start ‘

Establishment of
Provincial Forest Plan

Identification in National

3.National Forest Plan
Forest Plan

Stored

2.Provincial Forest Plan
Storeed

dentify Potential Forest

4.Identify Potential
Area

Forest Area

Reconnaissance Survey
and awareness
(# of villages,
infrastructure,
Inventory/Strip design)

Understanding
whole work flow

Preparation

Figure 3-43 Image Organizing Work Flow
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Table 3-21 Use Case Organization Table

sequential | Use case (As Is) What are there between "AS IS"
nfflﬂﬁ; Work Who When for What Input Output Data Function and "TO BE
Data(Informatio
n)

FA1 Sequence for FIMS Every five years | To make Protected area Paper Maps Mapinfo Viewing & Printing (not editing)
Provide Forest administrator | (It takes a couple | Provincial data from DEC Spreadsheet Access for Managers by LAN
Information(FIMS) | to Senior of hours each Forest Plan Logged area data "Current" in report changes to

Plan provinces) from Company (each province) concrete year
Supervisor

FA2 Sequence for Senior Plan Every five years | Requirement | Relevant Revised Map stored in
Provincial Forest Supervisor based on Section | of the Act. stakeholder’s Provincial FIMS.

Plan 49 of Forestry Review of consultations. Forest Plan. #New concession
Act 1991 (as plan. Previous New concession | area(proposed
amended) Provincial area(proposed area)(new)

Forest Plans. area) #Expired
Expired concession

Paper Maps and | concession area(update)

spreadsheet data | area(checked) #Protected

of each province | Protected area area(not often)

FA3 Sequence for Senior Plan Every five years | Requirement | Provincial Revised Map stored in
National Forest Supervisor based on Section | of the Act. Forest Plans. National Forest | FIMS.

Plan 49 of Forestry Review of Plan.
Act 1991 (as plan.
amended)

FA4 Sequence for Senior Based on For Maps of Timber Resource History of Potential Forest area
Identify Potential Management | National Forest development | proposed resource acquisition boundary should be stored in
Forest Area and Manager | Plan impact of new concession area | information FIMS for record purpose.

of Inventory project area timber from FIMS from FIPS.
and Mapping project.

FAS Sequence for forest | Senior After the area To determine | Field survey Timber volume | Data stored in
inventory (in Inventory identified in merchantabl | data from sampling | FIPS.
potential area Officer NFP according e volume, or assessment. Information
identified in NFP) to the priority timber provided to the
Sequence for and plan potential. local consultation.

Confirm Potential identified in

Timber Resource Provincial Forest

Volume Plan. ASAP as
resource
available.

FA6 Sequence for FIMS Based on 5 year | To determine | Sketched Map FMA polygon Map digitizing. "Current" in report changes to
Select FMA Area administrator | plan merchantabl | by Inventory Mapinfo concrete year
for Development e volume, or | Section (Attribute are

timber automatically
potential. calculated)

FA7 Sequence for Acquisition After the Finalizing Inventory report. | FMA boundary. | FMA boundary
identifying team and inventory report | FMA Paper Map established in
Landgroups manager received. boundary. FIMS. Generate
Sequence for report including
formation of ILG mapping
for FMA project information and
(FIMS) timber volume.

FAS Sequence for map | MD to FIMS | 2 times / month | To determine | Request (sketch | Maps Changing Viewing & Printing (not editing)
to Managements: administrators | (Forest the maps) #concession concession for Managers by LAN
Reference for management concession area(updated boundaries (Map
Boundary agreement stage) | boundary for from proposed | digitizing.)
demarcations forest concession

management area)
agreement

FA9 Sequence for NFS | Project After 5 year Consistency | Map form and To achieve the Control and
Evaluation branch team plan, annual of the plan. report form from | project annual monitor the

and manager | plan, basecamp Control FIMS. allowable cut logging plan.
plan, and log monitoring and timber
ponds plan or purposes. permit
accomplishment conditions.
report with ALP
received.

FA10 | Sequence for FIMS After the logging | To update Logged over - Map digitizing. Changes between plan and
Updating logged administrator | plan (5-years, logged over | area by ALP implementation result to be
over area in annual, set-up area justified. To store annual coupe
Concession Area plan) received. plan area by Syears plan and
for calculating set-up plan area by ALP/ Set-up
remaining resource plan.To receive plans from

logging company on time.To
receive GIS data from logging
company.To customize report
format.Viewing & Printing (not
editing) for Managers by LAN

FA1l | Sequence for FAD

FA12 | Sequence for
Waste assessment

FA13 | Sequence for SGS | SGS
Evaluation

FA14 | Sequence for Post Logged over
Logging Inventory area map from
Survey (Before the FIMS.
completion of the
Project)

FA15 | Sequence for When the
Submit Report of management
Current Forest decision or the
Inventory to the operating
Management company

requested to
verify remaining
timber resources

FA16 | Managements: PNGFA 5 times / month | To report - Maps & reports | Generating Maps | Viewing & Printing (not editing)
Any FIM Maps officer to & Reports for Managers by LAN
and Reports: FIMS

Reports upon administrators
request
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Work Flow
Work Flow of Concession Logging Company PNGFAFIMS PNGFAFIPS PNGFA:Outside System PNGFA:FAD
. (" FA1.Provide Forest
Start Information
V
c i of FA2 Provincial Forest Plan
Provincial Forest Plan Stored
c fication in FA3.National Forest Plan
National Forest Plan Stored
C3:Identify Potential FAd.Identify Potential
Forest Area Forest Area
C4:Reconnaissance
c Survey and awareness
2 (# of villages,
g infrastructure,
5 Inventory/Strip design)
[
( FA5 R
C5:Resource Inventory FA5-1.Resource FA5-2.Confirm Potential
(2% sampling) \ Inventory Timber Resource Volume
FAG.Select FMA Area for Y,
C6:Account for Land |
Owners Awareness
|
D E—— —
C7:Formation of ILG —] FA7-1.Identifying
Landgroups
—
C8:Forest Management
Agreement (Acquisition)
(ILG, PNGFA) | 1]
C9:Development Options ) &
Study (Allocation)
N
C10:Formulation Project
Guideline
\V
C11:Settle Project
Guideline
H C12:Notify \l,
2
s
= C13:Select Candidate of
P <— L1:Tender a bid
c jate Project ' iate Contract
Agreement / _ Agreement
\l/ L3:Conclude Project
FAB.Map to
Agreement
Managements :
Reference for Boundary
ations
C16:Obtain ization ( La:submit
3 of Environmental Permit ) \\ Plan
ki \Z
(c17:1ssue Timber Permit )———>(___LsRecpife Permit )
objection Vv <<datastore>>
L6:Survey (adopt PNGFA <<datastore>> FIPSDB
concession map) FIMSDB
c18:
Objection
from L7:Submit Logging Plan
Landowners (5yrs)upto 7 times ) FA9.NFS Evaluation
—
L8:Submit Base Camp | |
Plan & Log Ponds Plan
> L9:Submit One year Plan
(Annual Logging Plan) i
FA1 Gting logged over FA11.Stored in FAD
a in Concession Area for
PP oo calculating remaining resource
Timber P
Review(Syears) v \
N L1 Harvest of Logs FA12:waste assessment
g /& \
L12:Submit Harvest FA13:5GS Evaluation
Volume (monthly)
L13:Log Export &
Marketing
L14:Submit
Accomplishment Report FA14
and ALP FA14-1.Post Logging
. v Inventory Survey
C20:Complete Request ) FA14-2. Confirm Current
Project Stimes (BetrR Slcomplatich Timber Resource Volume
of the Project)
FA16.FIM Maps and
Reports: Report:
L15:Submit Report of 5 et z:;m
year;ForestiWor PNGFA officers and
\4 clients (fee based) FA15.Submit Report of
L16:Project Review Report Curre:t F':rest Inventory
to i it
- o the Managemen
End @?——7 <> @ End
implemented
—> not implemented

Figure 3-44 Overall Concession Work Flow Prepared with C/P (Revised)
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(b) Examination of Required Data and Functions (To-Be)

Taking the results of work flow organization into consideration, the exchange of information was
discussed with the respective parties, which led to the necessity of the blue arrows shown in Figure 3-44
as areas that require improvement.

In addition, regarding the linkage of FIMS and FIPS data, it was recognized that improvement needed
to be made at two times: After Resource Inventory (FAS in Figure 3-44), and After Post Logging
Inventory Survey (FA14 in Figure 3-44). Organization of the data resulted in the recognition that
measures need to be implemented so that the forest resource volume managed in the FIMS and the forest
resource volume estimated by the inventory survey can be compared After the Resource Inventory and

After the Post Logging Inventory Survey.

(c) Design of Forest Resource Database

The forest resource database was designed, taking the above review into consideration.

The database development was implemented in 2 steps as shown in Table 3-22.

The development of the database as such is implemented under the Grant Aid project that is ongoing
separately. Therefore, this Project was intended to build up the technology necessary for development

and operation/maintenance and review the requirements from the counterparts.

Table 3-22 Database Development Procedure

Step Development

Step 1 The existing functions of FIMS and FIPS are replaced in the
new version as they are.

[FIMS] (existing) MaplInfo ==> ArcGIS

[FIPS] (existing)  FoxPro ==>Access

Step 2 The response to the requirements for FIMS and FIPS is made.
The integrated operating environment for FIMS and FIPS is
developed.

i) Design in Step 1

The design to replace the existing functions of both FIMS and FIPS was made.

The designed results were wrapped up as the Basic Design Documents for FIMS and FIPS
individually.

In the replacing work for FIMS, there is no basic change in data architecture and contents because the
existing FIMS functions are replaced in the new system as they are. In replacing them in the ArcGIS
version, the items were reviewed.
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As a result of the review, the ArcGIS version of data specifications (UML-class diagram) is shown in
Figure 3-46.

- Integration of Data that is Retained in Both Access and MapInfo

With the existing FIMS, two types of software are being used (Access and MapInfo), and the data is
retained in both software systems (Refer to Figure 3-34 and Figure 3-35). However, with the ArcGIS
version that is replacing these software systems, the data will only be retained in the ArcGIS system.
Consequently, data items that are duplicated by Access and MaplInfo were integrated into single data
items.

Specifically, the data items shown in Table 3-23 were integrated.

Table 3-23 Content of Changes to Data Structure in Replacement Version

Current FIMS (MaplInfo) Replaced FIMS (ArcGIS)
Software Name of Data Name of Data after integrated
Maplnfo *_Concession
- ConcessionArea
Access * Concession
Maplnfo * Concession_* FMU
; Concession FMU
Access * Concession_* FMU -
Maplnfo * Veg
FMU
Access * Veg

Note: “*” in the data names indicates the province name or concession number.

- Accommodation of Description Procedure in Accordance with ArcGIS Data Structure Description
Rules

With ArcGIS, due to the fact the data structure description rules are determined by the UML class
diagram, the description procedure was changed in accordance with those rules. As shown in Figure 3-45,
with ArcGIS, data of planimetric features that have spatial attributes is separated into Features (graphics)

and ObjectClasses (attributes).
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Current FIMS Replaced FIMS
<<Polygon>>
Features::FeatureConcessionArea
{featureTyper>
* Goncession
+  Spatial Polvgeon +BelongsTo | 1
+  Plan_id :long ConcessionAreaToAttribute
+ Mame :S‘m'ng <<RelationshipClass>>
+ area double +HasAttribute | 1
+ PURCHASE date <<ObjectClass>>
+ Exp date ConcessionArea
+ Constype string RS
+ Status sthng plan_id :esriFieldTypelnteger
+ 5 | StA name :esriFieldTypeString
cale =inng area :esriFieldTypeDouble

&

+

+

+

+ purchase :esriFieldTypeDate
+ exp :esriFieldTypeDate

+ constype :esriFieldTypeString
+ status :esriFieldTypeString

+ scale :esriFieldTypeString

+ province :esriFieldTypelnteger
+ feature_id :esriFieldTypelntege

Figure 3-45 Changes In Accordance with ArcGIS Data Structure Description Rules

- Deletion of Temporary Data / Temporary Fields
With the existing FIMS, data to record the intermediate results of space analysis by Maplnfo exists

(data in ProtectedConstraints folder and below and LLU Constraints folder and below). In addition,
“* Veg” and “* Concession FMU” in MapInfo have fields entitled Temp 1 — 7 and Err 1 — 7 that are
used as space analysis fields. Since these are all intermediate results for space analysis and do not need to

be retained as data, these results have been deleted.

- Data Managed in Database and Distinction of Display Data
The existing FIMS data includes some data that is only used for display purposes (For example, data

in Labels, PROV, coast and Tpc folders and below, data in GPSData folder and below). Due to the fact
that these data are not used for the respective FIMS functions, the decision was made to distinguish this
data from other data.

Furthermore, regarding the data in the MapConstraints folder and below, even though these data items
are for display purposes and are not used by the respective FIMS functions, since these data items have a
stronger relationship to the data managed by FIMS compared to the other items, the decision was made

to handle these data items separate from the display data as a result of discussions with the C/P.
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class EFNAA—CLLBA /

<<featureType>>
master_Report

Description :string
ReportName :string
ReportType :int
Group :int

Priority :int

+ o+ o+ o+

<LfeatureType>>
ctrl_TimberVolume

Province :int

Zone :int

VegType :string
Vol/ha :double
OriginalVol/ha :double
Comments :string

+ o+ttt

<<featureType>>
master_Species

Province :int
Zone :int
Species :string
D :double
D/Fsw :double
D/W :double
FriK :double
FriK/Ps :double
FriTb :double
FriTB/Wri :double
Fsw :double
FswC :double
FswTb :double
Hl :double
HI/Hm :double
HIN :double

Hm :double
Hm/D :double
Hm/D/Fsw :double
Hm/Fsw :double
Hm/Fsw/Wsw :double
Hm/Hs :double
Hm/Hs/Fsw :double
Hm/HsN :double
Hm/Sc :double
HmAr :double
Hmd :double
Hme/Hm :double
Hm/HmAr :double
Hm/Ps :double
Hs :double
HsAr :double
Hs/Fsw :double
Hs/Hm :double
Hs/Ps :double
Hs/Sa :double
Hse :double

L :double

L/Lc :double
L/LN :double
L/Ls :double
LAr :double

Lc :double

LN :double
LN/LsN :double
Ls :double
LsAr :double
Ls/L :double
Ls/Lc :double
LsN :double
LsN/LN :double
M :double

Pl :double
PI/FriK :double
Pl/Fsw :double
Pl/Hm :double
Po :double
Po/FriK :double
Po/Fsw :double
Po/FswTb :double
Po/Hs :double
Po/PI :double
Po/Wsw :double
Ps :double
Ps/FriK :double
W :double
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<<featureType>>
master_Zones

+ Zone :int
+ Name :string

+ Description :string

<<featureType>>
master_Province

+ CODEN :int
+ CODE_A :string

+ DESCRIP :string

master_SusceptibleVegTypes

<<featureType>>

++ o+ o+

Province :int
FMU :int
VegType :string

SusceptibleType :string

<<featureType>>
master_VegTypes

+ o+ o+ o+

VegType :string
Group :string
Description :string
Merchantable :int

<<featureType>>
master_user

+ username :string
+ password :string
+ authority :int

<<Polygon>>
Features::FeatureConcessionArea

+BelongsTo | 1

ConcessionAreaToAttribute
<<RelationshipClass>>
+HasAttribute 1

<<ObjectClass>>
ConcessionArea

<<Field>>

plan_id :esriFieldTypelnteger
name :esriFieldTypeString
area :esriFieldTypeDouble
purchase :esriFieldTypeDate
exp :esriFieldTypeDate
constype :esriFieldTypeString
status :esriFieldTypeString
scale :esriFieldTypeString
province :esriFieldTypelnteger
feature_id :esriFieldTypelntege

A+

<<Polygon>>
Features::FeatureConcessionFMU

+BelongsTo | 1

FeatureConcessionFMUtoAttribute
<<RelationshipClass>>
+HasAttribute 1

FIMS

<<Polygon>>
Features::FeatureFMU

+BelongsTo 1

FMUtoAttrivute
<<RelationshipClass>>

+hasAttribute 1

Constraints

<<Polygon>>
Features::FeatureSerlnundation

<<Polygon>>
Features::FeatureSerSlope

<<Polygon>>
Features::FeatureExtInundation

<<Polygon>>
Features::FeatureExtSlope

+BelongsTo | 1
SerlnundationToAttribute

<<RelationshipClass>>
+HasAttribute 1

<<ObjectClass>>
Ser_Inundation

<<Field>>

feature_id :esriFieldTypelnteger
province :esriFieldTypelnteger
provname :esriFieldTypeString
area :esriFieldTypeDouble
inund :esriFieldTypeString
iextent :esriFieldTypeString

+ o+ttt

+BelongsTo 1
SerSIopeTloAttribute

<<RelationshioClass>>
+HasAttribute 1

<<ObjectClass>>
Ser_Slope

<<Field>>

feature_id :esriFieldTypelnteger
+ province :esriFieldTypelnteger
+ provname :esriFieldTypeString
+ area :esriFieldTypeDouble
+ slopel :esriFieldTypeString
+ slope2 :esriFieldTypeString
+ relief :esriFieldTypeString

+RelanoeTn [ .
ExtlnundationToAttribute

¢ /Baimt inpehin
+HasAttribuEe°"sl'"'1 Class>>

<<ObjectClass>>
Ext_Inundation

<<Field>>

+ feature_id :esriFieldTypelnteger
province :estiFieldTypelnteger
provname :esriFieldTypeString
area :esriFieldTypeDouble
inund :esriFieldTypeString
iextent esriFieldTypeString

++ o+t

+BelongsTo | 1
ExtSIopeTloAttribute
<<RelationshipClass>>
+HasAttribute | 1

<<ObjectClass>>
Ext_Slope

<<Field>>

+ feature_id :esriFieldTypelnteger
province :esriFieldTypelnteger
provname :esrFieldTypeString
area :esriFieldTypeDouble
slopel :esriFieldTypeString

+ 4+ +

<<Polygon>>
Features::FeatureExtKarst

<<Polygon>>
Features::FeatureExtAltitude

<<Polygon>>
Features::FeatureExtMangroves

<<ObjectClass>>
ConcessionFMU

<<ObjectClass>>

<<Fi
+
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ield>>

feature_id :esriFieldTypelnteger

province :esriFieldTypelnteger

FMU :esriFieldTypelnteger

Zone :esriFieldTypelnteger

Map_No :esriFieldTypeDouble

Mapid :esriFieldTypeDouble

Veg_Area :esriFieldTypeDouble

Veg_Type :esriFieldTypeString

Extreme_Slope :esriFieldTypeDouble
Extreme_Altitude :esriFieldTypeDouble
Extreme_Karst :esriFieldTypeDouble
Extreme_Inundation :esriFieldTypeDouble
Extreme_Mangrove :esriFieldTypeDouble
Serious_SlopeRelief :esriFieldTypeDouble
Serious_Inundation :esriFieldTypeDouble
Extreme_Constraints_Area :esriFieldTypeDouble
Serious_Constraints_Area :esriFieldTypeDouble
Prop_Extreme :esriFieldTypeDouble

Prop_Serious :esriFieldTypeDouble

Protected Area :esriFieldTypeDouble

Protected Ext_S| :esriFieldTypeDouble
Protected Ext_Alt :esriFieldTypeDouble
Protected Ext Kst :esriFieldTypeDouble
Protected Ext In :esriFieldTypeDouble
Protected Ext_ Man :esriFieldTypeString
Protected_Ser S| :esriFieldTypeDouble
Protected_Ser.In :esriFieldTypeDouble

Fragile Forest Type :esriFieldTypelnteger
Forest_Type_No_Dist :esriFieldTypeString

Forest Type Base :esriFieldTypeString
Gross_Forest_Area 75 :esriFieldTypeDouble
Disturbance Index :esriFieldTypeDouble
Complext_Percent :esriFieldTypeDouble
Adjusted_Forest_Area_75 :esriFieldTypeDouble
Timber Volume :esriFieldTypeDouble
Gross_Freost Vol 75 :esriFieldTypeDouble
Logged NotLandUse_75t096 :esriFieldTypeDouble
Logged LandUse_75t096 :esriFieldTypeDouble
LandUse NotLogged 75t096 :esriFieldTypeDouble
LogAndLUse_75t096 Ext_SI :esriFieldTypeDouble
LogAndLUse_75t096 _Ext_Alt :esriFieldTypeDouble
LogAndLUse_75t096 Ext Kst :esriFieldTypeDouble
LogAndLUse_75t096_Ext In :esriFieldTypeDouble
LogAndLUse_75t096_Ext_Man :esriFieldTypeDouble
LogAndLUse_75t096_Ser Sl :esriFieldTypeDouble
LogAndLUse_75t096 Ser In :esriFieldTypeDouble
Logged NotLandUse_Current :esriFieldTypeDouble
Logged_LandUse_Current :esriFieldTypeDouble
LandUse_NotLogged_ Current :esriFieldTypeDouble
LogAndLUse_Current :esriFieldTypeDouble
LogAndLUse_Current Ext_SI :esriFieldTypeDouble
LogAndLUse_Current_Ext_Alt :esriFieldTypeDouble
LogAndLUse_Current_Ext Kst :esriFieldTypeDouble
LogAndLUse_Current_Ext In :esriFieldTypeDouble
LogAndLUse_Current Ext_Man :esriFieldTypeDouble]
LogAndLUse_Current_Ser S| :esriFieldTypeDouble
LogAndLUse _Current_SerIn :esriFieldTypeDouble
Rev_Gross_Forest_Area :esriFieldTypeDouble
Rev_Adjusted_Forest Area :esriFieldTypeDouble
Rev_Gross_Forest_Vol :esriFieldTypeDouble
plan_id :esriFieldTypelnteger

<<F
=
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ield>>

feature_id :esriFieldTypelnteger

province :esriFieldTypelnteger

FMU :esriFieldTypelnteger

Zone :esriFieldTypelnteger

Map_No :esriFieldTypeDouble

Mapid :esriFieldTypeDouble

Veg_ Area :esriFieldTypeDouble

Veg_Type :esriFieldTypeString

Extreme_Slope :esriFieldTypeDouble
Extreme_Altitude :esriFieldTypeDouble

Extreme Karst :esriFieldTypeDouble
Extreme_Inundation :esriFieldTypeDouble
Extreme_Mangrove :esriFieldTypeDouble
Serious_SlopeRelief :esriFieldTypeDouble
Serious_Inundation :esriFieldTypeDouble
Extreme_Constraints_Area :esriFieldTypeDouble
Serious_Constraints_Area :esriFieldTypeDouble
Prop_Extreme :esriFieldTypeDouble

Prop_Serious :esriFieldTypeDouble

Protected Area :esriFieldTypeDouble

Protected Ext_SI :esriFieldTypeDouble

Protected Ext_Alt :esriFieldTypeDouble
Protected Ext Kst :esriFieldTypeDouble
Protected Ext In :esriFieldTypeDouble
Protected Ext_ Man :esriFieldTypeString
Protected_Ser S| :esriFieldTypeDouble
Protected Ser In :esriFieldTypeDouble
Fragile_Forest_Type :esriFieldTypelnteger
Forest_Type_No_Dist :esriFieldTypeString
Forest_Type Base :esriFieldTypeString
Gross_Forest_Area_75 :esriFieldTypeDouble
Disturbance_Index :esriFieldTypeDouble
Complext_Percent :esriFieldTypeDouble
Adjusted Forest Area_ 75 :esriFieldTypeDouble
Timber_Volume :esriFieldTypeDouble
Gross_Freost_Vol_75 :esriFieldTypeDouble
Logged_NotLandUse_75t096 :esriFieldTypeDouble
Logged_LandUse 75t096 :esriFieldTypeDouble
LandUse NotLogged 75t096 :esriFieldTypeDouble
LogAndLUse_75t096_Ext Sl :esriFieldTypeDouble
LogAndLUse_75t096_Ext Alt :esriFieldTypeDouble
LogAndLUse_75t096 Ext Kst :esriFieldTypeDouble
LogAndLUse_75t096 Ext In :esriFieldTypeDouble
LogAndLUse_75t096_Ext Man :esriFieldTypeDouble
LogAndLUse_75t096_Ser S| :esriFieldTypeDouble
LogAndLUse_75t096_Ser In :esriFieldTypeDouble
Logged_NotLandUse Current :esriFieldTypeDouble
Logged_LandUse_Current :esriFieldTypeDouble
LandUse_NotLogged Current :esriFieldTypeDouble
LogAndLUse_Current :esriFieldTypeDouble
LogAndLUse_Current Ext_S| :esriFieldTypeDouble
LogAndLUse_Current Ext_Alt :esriFieldTypeDouble
LogAndLUse_Current Ext Kst :esriFieldTypeDouble
LogAndLUse_Current Ext_In :esriFieldTypeDouble
LogAndLUse_Current_Ext_Man :esriFieldTypeDouble|
LogAndLUse_Current_Ser S| :esriFieldTypeDouble
LogAndLUse_Current_Ser In :esriFieldTypeDouble
Rev_Gross Forest_Area :esriFieldTypeDouble
Rev_Adjusted_Forest_Area :esriFieldTypeDouble
Rev_Gross_Forest Vol :esriFieldTypeDouble

N
+Be’ExtKarstTloAttribute
+HasAttributemS|hi 1Class>>

<<ObjectClass>>
Ext_Karst

<<Field>>

+ feature_id :esriFieldTypelnteger
province :esriFieldTypelnteger
provname :esriFieldTypeString
area :esriFieldTypeDouble

+
+
+
+ landform :esriFieldTypeString

— 1
*BExtAltitudeToAttribute
+HasAttribute>nS|hiﬂ Class>>

<<ObjectClass>>
Ext_Altitude

<<Field>>

+ feature_id :esriFieldTypelnteger
province :esriFieldTypelnteger
provname :esriFieldTypeString
area :esriFieldTypeDouble
altitude :esriFieldTypeString

+ 4+ +

4Dl T 1
ExtMangmvelsToAttn‘bute

+HasAfibutensfiClass>

<<ObjectClass>>
Ext_Mangroves

<<Field>>

+ feature_id :esriFieldTypelnteger
+ province :esriFieldTypelnteger
+ vegtype :esriFieldTypeString
+ area :esriFieldTypeDouble

Features::FeatureLoggedLandUse

<<Polygon>>

T
LoggedLa ndUsletToAttribute
+HasAttributenshilClass>>

LoggedAndLandUse
<<Polygon>> <<Polygon>>
Features:: Features::

FeatureLandUseNotLogged

FeatureLoggedNotLandUse

LandUseNotl oggedToAttribute

*HasAttribUte nshifClass>>

<<ObjectClass>>
Logged_LandUse

<<ObjectClass>>
LandUse_NotLogged

<<Field>>

+ feature_id :esriFieldTypelnteger
+ province :esriFieldTypelnteger
+ area :esriFieldTypeDouble

<<Field>>

+ featureid :esriFieldTypelnteger
+ province :esriFieldTypelnteger
+ area :esriFieldTypeDouble

LoggedNotLa ndiJseToAttribute
*hasAttibutenshiClass>>

<<ObjectClass>>
Logged_NotLandUse

<<Field>>

+ feature_id :esriFieldTypelnteger|
+ province :esriFieldTypelnteger
+ area :esriFieldTypeDouble

<<Polygon>>
Features::
FeatureLoggedLandUse_7596

<<Polygon>>

Features::
FeatureLandUseNotLogged_7596

- _ T
'LoggdLUse75?6ToAttribute
+HasAt{ribute)nslhi1 Class>>

<<ObjectClass>>
Logged_LandUse_7596

<<Field>>

+ feature_id :esriFieldTypelnteger
+ province :esriFieldTypelnteger
+ area :esriFieldTypeDouble

T
LUseNotLogged?S%ToAttribute
+HasAtiributenshiiClass>>

<<ObjectClass>>
LandUse_NotLogged_7596

<<Field>>

+ feature_id :esriFieldTypelnteger
+ province :esriFieldTypelnteger
+ area :esriFieldTypeDouble

F

<<Polygon>>
Features::
eatureLoggedNotLandUse_7596

| nosadNatl 1se7596ToAttribute
+HasAttribute 1.
— «XrelationshipClass>>.
<<ObjectClass>>
Logged_NotLandUse_7596

<<Field>>

+ feature_id :esriFieldTypelnteger
+  province riFieldTypelnteger
+ area :esriFieldTypeDouble

<<Polygon>>
Features::
FeatureLoggedAndLUse_7596

T
LoggedAgdLuse?596ToAttribute
+HasAttributenshilClass>>

<<ObjectClass>>
Logged_And_LUse_7596

<<Field>>

+ feature_id :esriFieldTypelnteger
+ province :esriFieldTypelnteger
+ area :esriFieldTypeDouble

F

<<Polygon>>
eatures::FeatureLoggedAndLUse

+RalangeTa | 1
LoggedAndLUsleToAttribute

B L s

<<ObjectClass>>
Logged_And_LUse

<<Field>>

+ feature_id :esriFieldTypelnteger
+ province :esriFieldTypelnteger
+ area :esriFieldTypeDouble

ProtectedArea

<<Polygon>>
Features::
FeatureProtectedArea

+BelongsTo 1

ProtectedAreaToAttribute
<<RelationshipClass>>

+HasAttribute 1

<<ObjectClass>>
ProtectedArea

<<Field>>

+ protected.id :esriFieldTypelnteger
name :estiFieldTypeString
type :esriFieldTypeString
gaz_date :esriFieldTypeDate
province :esriFieldTypelnteger
location :esriFieldTypeString
tenure :esriFieldTypeString
area :esriFieldTypeDouble
altitude :esriFieldTypeString
logitude :esriFieldTypeString
latitude :esriFieldTypeString
feature_id :esriFieldTypelnteger

B T e S A 4

Figure 3-46 FIMS ArcGIS Version UML Class Diagram
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ii) Design in Step 2
The necessity for improvement in the system in which the existing functions are replaced was
examined.

The matters related to data integration in FIMS and FIPS are discussed in the next section.

- Change in Report Form in FIMS
The report form in FIMS is shown in the red frame in Figure 3-47 and the changes from 1975 up to the
present (Current) can be calculated. However, the following problems were pointed out by the
counterparts:
What time point is indicated by “Current” is unclear.
After 1975, the data was updated in 1996, 2002 and 2009, and they desired to comprehend the

data changes for each period.

Figure 3-47 Current FIMS Report Window

If the results of comparison with each data updating year are inserted in the report, there is insufficient
space in the report form, but it is necessary to insert the results of comparison whenever the data is

updated in future. FIMS is designed to overwrite the data in updating and the past data is cleared when it
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is updated. Therefore, the past data exists only in the report that is outputted on paper. In this situation,
the method in which the report information stored as PDF can be browsed in association with each
concession was examined, to allow the report in each updating year to be checked.

It was decided that for the “Current” time, not only the output date, but also the final updating date
was indicated.

For registering the PDF, the system in which the file uploading function is provided in the Concession
Attribute Input Window to register the report whenever it is saved, as shown in Figure 3-48 was

discussed.

Figure 3-48 Correction Plan for FIMS Report Window
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EEFLM - Forest laventory Mapping — [FIM]
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Figure 3-49 Image of Registration of Report in File

- FIPS: Addition of measured/calculated results of diameter class 10 to 19cm
The request for adding the measured/calculated results of the diameter class of 10 to 19cm in the
existing report form was made from the counterparts. To respond to this request, the revised report form

was planned as shown below.
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Table 3-24 Report Form Necessary to Add the Diameter of 10 to 19cm (Draft)

No. [Name of Report Response |No. | Name of Report Response
1| MasterControlFile Not 15| Table3 Whole Needed
needed
2| ForestTypeList Not 16| Table4 SingleBlock Needed
needed
3| SpeciesListAlphabetical Not 17| Table4 Whole Needed
needed
4| SpeciesListByCode Not 18| Table5 SingleBlock Needed
needed
5| FieldBookData Not 19| Table5_ Whole Needed
needed
6| Tablel SingleBlock Long Needed 20| 10cmTable SingleBlock Long |Not
needed
7| Tablel SingleBlock Short |Needed 21| 10cmTable SingleBlock Short |Not
needed
8| Tablel Whole Long Needed 22(10cmTable Whole Long Not
needed
9| Tablel Whole Short Needed 23| 10cmTable Whole Short Not
needed
10| Table2 SingleBlock Long |Needed 24| ForestTypes Needed
11| Table2 SingleBlock Short |Needed 25| PlotListing Needed
12| Table2 Whole Long Needed 26| Stat Analysis Needed
13| Table2_ Whole Short Needed 27| Summary_Report Needed
14| Table3 SingleBlock Needed 28| Summary Report Whole Needed
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* Following Report will be replaced in the same way
Table1_SingleBlock _Short(No.7), Table1_Whole_Long(No.8),
Table1_Whole_Short(No.9), Table3_SingleBlock(No.14),
Table3_Whole(No.15)
Figure 3-50 Tablel_SingleBlock Long (No. 6) Form Proposal
Current Report

Replaced Report (draft)
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*Following Report will be replaced in the same way
Table2_SingleBlock_Short(No.10),
Table2_Whole_Long(No.11),

Table4_SingleBlock(No.16),  Table4_Whole(No.17)

Table2_Whole_Short(No.12)

Figure 3-51 Table2_SingleBlock_Long (No. 10) Form Proposal
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Figure 3-52 ForestTypes (No. 24) Form Proposal
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Figure 3-53 PlotListing (No. 25) Form Proposal
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Figure 3-55 Summary_Report (No. 27) Form Proposal

- FIPS: Preparation of Report to meet various evaluation methods

It is necessary to output the report on the inventory survey results created by various evaluation
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methods to meet the concession conditions. It is difficult to use only the existing FIPS report form and it
is desired to develop a system to evaluate the survey results in a flexible manner.
In these circumstances, the function to allow the calculated results by FIPS to be outputted in the

Excel or CSV format was discussed.

Table 3-25 Example of Forest Volume Calculation by Species Group

Species Log Form Volume (m? Basal Area|Total Vol Gross Vol/ha |[Comp %)
Group A B C D E (m?) (m?3) (m?3)
1 334.680]  463.760] 259.207]  4.953 7.684]  142.603]  1070.284 11.866] 39.671
2 61.074|  103.377| 56.407|  0.000 0.000 32.161 220.859 2449 819
3 172.970]  302.225| 154.679]  3.113 1.065 80.383 634.053 7.029]  23.50
4 201.327|  353.722| 203.609] 10.526 3.511 98.502 772.694 8.566] 28.64
Total 770.052] 1223.085| 673.902] 18.592 12.260]  353.648] 2697.890 29.910[ 100.000
3.5.3 Development of Database Linking Forest Cover Classification Maps and

Ground Data
Taking the results of efforts to grasp and analyze the existing data related to forest resources and
results of the basic design of the forest resource database into consideration, review and organization of
the database linked to the forest cover classification map and ground data were performed.
Based on the discussions on the entire concession workflow with the counterparts, the data integration
method between FIMS and FIPS was examined. The results are shown in Figure 3-56 and Figure 3-57.

This method allows that the timber volumes managed by the existing FIMS are monitored in the 2
stages when the inventory survey is completed and when the survey after cutting down the trees is
completed and that the potential timber resource volumes (cuttable forest resource volume and remaining
forest resource volume) are displayed on the same window.

In realizing the data integration between FIMS and FIPS, the following points should be taken into

consideration:

*+ As there are some differences in the range and the quality of survey between the FIMS data and the
FIPS data, for instance, the method of replacing part of the FIMS data with the FIPS data is
undesirable.

+ The operation of FIMS and that of FIPS are made by the respective operators and their scopes of
responsibility and workflows are established individually. Therefore, any change involving in an
alteration of their workflows is undesirable.

+ To display the FIPS data on the FIMS windows, it is necessary to add the coordinate information
measured by GPS to FIPS.

Based on the above considerations, the practical data integration method applicable to each of FIMS

and FIPS was discussed and examined.
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Figure 3-56 Image of FIMS and FIPS Integrated Operation at the end of inventory survey
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Figure 3-57 Image of FIMS and FIPS integrated operation at the end of survey after tree-cutover

(a) FIMS
i) Display of inventory survey data
The site and the results of the inventory survey which are stored in FIPS are displayed. The display
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images are shown in Figure 3-58 and Figure 3-59.
FIMS is designed to allow both the forest volume estimated by FIMS and the forest volume presumed
by the field survey to be compared and browsed on the Main Window.
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Figure 3-58 Display image of Inventory strip line on Large Map Window
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Figure 3-59 Display image of calculated results in inventory survey on Main Window
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ii) Storage of actual harvest volume

It is important for the system to allow not only the FIMS-estimated forest volume and the forest
volume presumed by the field survey to be compared, but also the actual harvest volume to be monitored.
The annual report on actual harvest volumes is issued by the logging company at present. The cutover
areas are registered as GIS data only for their ranges in the FIMS in the current workflow. Therefore, the

method of registering actual harvest volumes at the time of cutover areas registration was also discussed.

Pl e
e — =
B —
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M

+f fictual harlve;:.l.

5

Figure 3-60 Image of registration of actual harvest volume

iii) Import of FIPS data
As the users are different between FIMS and FIPS, both systems are designed as independent systems
as mentioned previously. In data integration, it was decided to collect the information in FIMS and

import the FIPS data into FIMS under the Manager’s authority.
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Figure 3-61 FIPS data importing method

The FIPS data to be imported into FIMS is the data which is comparable with the forest resource

volume data registered in FIMS.
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iv) Data association between FIMS and FIPS
The inventory survey is made per concession. Therefore, the method of associating the FIPS

information with the concession of the FIMS was adopted. Two association methods were considered:

The ID of the FIMS concession is bestowed on the FIPS survey data to associate both sets of data
with the common ID.

The coordinate information on the start point and stop point of the survey is bestowed on the FIPS
survey data and spatial analysis is made to determine which concession area (polygon) in FIMS

the FIPS data belongs to on the GIS in order to associate it with the relevant concession.

As the concession areas are not duplicated at present, the latter method has an advantage that it is not
needed to input new items of information. However, if a new cutover of trees is made in the past
concession in which the cutover of trees has been finished, it is impossible to determine which time of
survey the cutover of the trees is to be associated with, only based on the positional information. Thus,

the former method of association with the Plan ID of the FIMS concession was finally adopted.

(b) FIPS

1) Addition of positional information of the survey

Since FIMS is the system having positional information, FIPS is required to have positional
information for association with each other. In the inventory survey, the GPS devices that were provided
in the separate Grant Aid project will be carried by the surveyors, allowing easy acquisition of positional
information.

Each plot position at which the detailed survey is made is automatically determined on each strip line.
Therefore, it was decided to newly register only the coordinate values of the start and the stop points of

each strip line.
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Figure 3-62 FIPS coordinate value registering window (draft)

ii) Installation method for association with FIMS

The database (DB) installation method for association between FIMS and FIPS was examined.

Three layout methods for association were discussed as shown in Table 3-26.

It is unnecessary for workers to do the survey work simultaneously, but Plan (3) was evaluated as the
most suitable in considering the data management. As there is the need for the method as a data input and

calculation tool in Papua New Guinea, it was decided to examine the common use with the input tool

from the external source based on Plan 3.

94



Capacity Development on Forest Resource Monitoring for Addressing Climate Change in Papua

New Guinea

Table 3-26 FIPS DB layout method for association with FIMS

Plan

Method

Advantage

Disadvantage

The FIPS DB is installed
on Client PC.

The tables associated with
FIMS are only transferred
to the SQL Server.

A PC which is not operated in a
networking environment can be used
(carried to field surveys).

% To reflect the data on the SQL
Server, it is necessary to recalculate it
on the PC wunder a networking

environment.

The management of the latest
data is complicated because
the data from Client PC is
be

integrated into one Access file.

finally required to

The FIPS DB is installed in
the common folder on the
server PC.

The FIPS in the common
folder is directly operated
from Client PC.

The tables associated with
FIMS are only transferred
to the SQL Server.

The latest data can be obtained from
any Client PC because the Access file
is managed from one point.

A PC which is not operated in a
networking environment can be used.
(However, it is necessary to do the
data reflecting work in connecting to

the network.)

Two or more workers can use

the DB simultaneously.

The FIPS DB from which

all  the tables are
transferred to the SQL
Server is installed on
Client PC.

As the exclusive control by the SQL
Server is available, the database can
be operated safely by two or more
workers simultaneously.

Data backup and restoration are easily

made.

As it is mandatory to log in to
the SQL Server, a PC which is
not operated in a networking

environment cannot be used.
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Figure 3-63 FIPS DB Installation Method 1 for Association with FIMS

Figure 3-64 FIPS Installation Method 2 for Association with FIMS
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Figure 3-65 FIPS Installation Method 3 for Association with FIMS

354 OJT Required for 3.5.1 — 3.5.3
The results shown in 3.5.1 — 3.5.3 were achieved by implementing the OJT shown in the table below.
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Table 3-27 Implementation of OJT

Date

OJT Content

Participating Members

October 14, 2011 (Friday)
10:00 — 12:00

Analysis of Concession Work

All members

October 17,2011 (Monday)
15:00 — 17:00

Analysis of Concession Work

All members

October 19, 2011 (Wednesday)
10:00 — 12:00
13:30 — 16:00

Analysis of Concession Work

All members

October 24, 2011 (Monday)
13:30~15:00

Analysis of Concession Work

All members

October 24, 2011 (Monday)
15:15-15:45

mSequence for Provincial Forest Plan
mSequence for National Forest Plan

Inventory and Mapping Branch

October 25, 2011 (Tuesday)
10:00 — 12:00
13:30 - 15:30

October 26, 2011 (Wednesday)
13:30 - 16:00

mSequence for Provide Forest Information(FIMS)
mSequence for Select FMA Area for Development
mSequence for Updating logged over area in
Concession  Area for calculating remaining
resource

mSequence for Submit Report of Current Forest
Inventory to the Management

mMap to Managements: Reference for Boundary
demarcations

m"Managements: Any FIM Maps and Reports :
Reports upon request"

Inventory and Mapping Branch

Inventory and Mapping Branch

October 28, 2011 (Friday)
9:30 —10:30

mSequence for NFS Evaluation

Acquisition Team

October 28, 2011 (Friday)
11:30 — 12:30

mSequence for identifying Landgroups and

formation of ILG for FMA project (FIMS)

Projects Team

November 1, 2011 (Tuesday)
13:30 — 14:30

Analysis of Concession Work

All members

November 1, 2011 (Tuesday)
14:30 - 15:30

mSequence for Identify Potential Forest Area
mSequence for forest inventory (in potential area
identified in NFP)
mSequence for Confirm Potential Timber
Resource Volume

mSequence for Post Logging Inventory Survey

(Before the completion of the Project)

Inventory and Mapping Branch

Sept. 4, 2012 (Tues.)
10:00 — 12:00

Comprehension of UML class diagram to facilitate
understanding of database structure

e Review of “Introduction to Geographic
Information Standards” materials used during

training in Japan in September 2011.

Inventory and Mapping Branch
(Perry Malan, Patrick La'a)

Sept. 5, 2012 (Wed.)
10:00 — 12:00

Verification of data structure and content of
changes between existing FIMS and ArcGIS
version FIMS data structure based on UML class
diagram. Regarding existing FIMS, comparative
confirmation with Maplnfo format data was
performed.

Inventory and Mapping Branch
(Perry Malan, Patrick La'a)
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Date

OJT Content

Participating Members

Sept. 6, 2012 (Thur.)
10:00 — 12:00

The FIPS data structure that is the target for
integration was confirmed based on the UML class
diagram. A comparative confirmation with Access
format content was performed.

The methods for integrated usage of FIMS and
FIPS were discussed.

Inventory and Mapping Branch
(Perry Malan, Patrick La'a)

Sept. 11, 2012 (Tues.) Access database configuration and usage | Inventory and Mapping Branch
9:30 — 12:00 procedure were explained. (Perry Malan, Patrick La'a)
Sept. 13, 2012 (Thur.) Access database configuration and usage | Inventory and Mapping Branch
11:00 — 12:00 procedure were explained. (Perry Malan, Patrick La'a)

September 19 (Wed), 2012
9:00-10:00, 13:00-14:00

Discussions on possibility of association between
PSP and FIMS/FIPS and

improvement

necessity  of

FRI
(Cossey Yosi)

September 27 (Thu), 2012

Discussions on how to give positional information

Inventory and Mapping Branch

14:00-16:00 to the FIPS data to integrate FIPS with FIMS. (Ledino Saega, Samuel N.
Gibson)

November 23 (Mon), 2012 Explanation of basic operation of FIMS | Inventory and Mapping Branch

9:45-10:45 Replacement version (Perry Malan)

December 17 (Mon), 2012 Explanation of basic operation of FIMS | Inventory and Mapping Branch

14:30-15:30

Replacement version

(Patrick La'a)

February 27 (Wed), 2013
14:00-15:00

Discussions on improvements in FIMS/FIPS

Inventory and Mapping Branch
(Constin Bigol)
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