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1. PNG and its forest (1) 
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1. PNG and its forest (2)

Papua New 
Guinea 

Remarks Comparison 
to Japan

Population 6.1 million 800+ 
Languages 

1/20

Land Area 45 million ha X 1.2

Forest Area 
1990 
2010 

32 million ha
29 million ha 

3 million ha 
decrease in 20 
years

X 1.2 

Of which
- Planted Forest 90 thousand ha 

1/100

Growing Stock 2.7 billion m3 90m3/ha 

Source: UN-REDD National Programme Document, FAO FRA 2010 National Report, etc.  
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2. Role of PNG Forest Authority (PNGFA)

• PNGFA is mandated to manage forest resources. 
Its operations are governed by the;
– The National Forest Development Guidelines 2009
– The 1991 Forest Policy, 
– Forestry Act 1991 (as amended), 
– 2008-2012 PNGFA Corporate Plan  
– Forest Regulations, 
– National Forest Plans (19 Provincial Forest Plans)
– PNG LCOP and 
– 24 Key Standards 
– Forestry and Climate Change Framework for Action 

2009-2015
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3. Rate and Causes of Deforestation and 
Forest Degradation in PNG 

- 1.41% of PNG’s forest were being deforested or degraded per year.
- The major causes of deforestation and forest degradation in PNG 

have been logging and subsistence agriculture.

Shearman et al, 2008
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4. Activities initiated by PNGFA

Between 2007Between 2007--2011, the PNGFA has initiated the following 2011, the PNGFA has initiated the following 
activities to address REDD+ initiatives :activities to address REDD+ initiatives :

Activities

Review of 
Provincial Forest 
Plans

After COP 13 in Bali, Indonesia in 2007, the PNGFA began reviewing all 
the 19 Provincial Forest Plans to include REDD+ initiatives in the Plans

Restructure of the 
PNGFA

In 2008/2009, a major restructure was conducted which saw the 
creation of new Branch and Program Unit to address climate change 
issues

New Policy 
Initiatives

Forestry and Climate Change Framework for Action 2009-2015 which is 
focusing on REDD+ initiatives was established in 2009

Selection of 
REDD+ Pilot Sites

The PNGFA in 2008 initiated a small working group comprising of the 
staff from Universities (UPNG and UNITECH) and PNGFA including FRI 
(Forest Research Institute) to select pilot provinces and possible pilot 
sites

Selection of 
REDD+ Activities

The small working group proposed suitable activities for each Pilot Site
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5. Proposed REDD+ Activities in PNG

Province Vegetation Type Proposed Activities

1 Eastern 
Highlands

Glass land

Lower Montane Forest

•Afforestation of grassland areas (10,000 – 20,000 ha)

•Forest conservation (5,000 – 10,000 ha)

2 West New 
Britain

Low Altitude Forest on 
Uplands

•Secondary Forest Management (100,000 – 150,000 ha)

•Afforestation / Reforestation  (40,000 – 50,000 ha)

3 Milne Bay Low Altitude Forest on 
Uplands

•Reduced Impact Logging (60,000 ha)

4 West Sepik Glass land

Low Altitude Forest on 
Plains and Fans

•Afforestation / Reforestation  (40,000 – 50,000 ha)

•Forest Conservation (100,000 – 200,000 ha)

5 East Sepik Low Altitude Forest on 
Uplands

•Conversion of proposed logging Area to REDD+ Pilot Area 
(343,900 ha)

•REDD+ activities will be determined after a development 
option study
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6. Current and Proposed Forestry Concessions with 
the Proposed REDD+ Pilots in PNG

Pilot Study Area

5

3

2

4

1
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7. Challenges and Possible Solutions for PNG
- JICA Technical Cooperation & Grant Aid -

Forest Resource Information 
Management Database System

Forest Basemap

Satellite Imagery Airborne Data

Estimation/Modeling
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8. Satellite Remote Sensing for Activity Data (1) 
-Satellite Coverage and Example of Landcover (logged over area)-

Coverage 2010 (Constellation Satellites) RapidEye 2010 (5m)

LANDSAT 2000 (30m)Coverage in the past (Single Satellite)
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8. Satellite Remote Sensing for Activity Data (2) 
- Basemap Development & Change Detection (2D Area Base) -

Existing Map Rapid Eye PALSAR

Preliminary Process/Analysis for Change Detection => Land-cover Monitoring

Interpretation Practice for Basemap Development => Land-cover Classification

2007 PALSAR 2010 PALSAR Change Analysis
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• It is difficult to implement field survey for wide area (land-owner issue & accessibility)
• It is difficult to measure tree height accurately in forest due to high density of forest
• In addition to 2D area analysis by satellite, 3D volume analysis by airborne is desired

9. Canopy Volume Estimation for Emission Factor (1) 
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9. Canopy Volume Estimation for Emission Factor (2) 

• GeoSAR X-band and P-band DEM were collected for whole mainland of PNG in 2006
• Necessary for calibration using existing PNGFA inventory and some additional data
• New GeoSAR will be collected for sample areas over REDD+ pilot activities in 2012

GeoSAR Flight Plan 2012

Mountain Conservation Area

Flat Logged over Area

DSM - DTM

Difference of X, L, P bandGeoSAR Surveying
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9. Canopy Volume Estimation for EF (3) 
- Result of trial process/analysis of existing GeoSAR 2006 -
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10. Biomass/Carbon Survey implemented by 
Forest Research Institute (FRI) 



17

Soil Coring (SplitSoil Coring (Split--tube sampler)tube sampler)

Increments: 0Increments: 0--5, 55, 5--10, 1010, 10--
20, 2020, 20--30 cm 30 cm 

10. Biomass/Carbon Survey implemented by 
Forest Research Institute (FRI) 

Grinding of mineral soilGrinding of mineral soil
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Site Sample 
No

Total Carbon  stock 
(t/ha)

Kui 11 45.22
(11.28)

Danar 1 12 55.92 
(5.56)

Danar 3 12 31.27
(8.55)

Watut 3 12 112.95
(21.38)

Watut 7 9 102.78
(22.78)

Mean total soil carbon stock with 
standard deviations in the parenthesis • Feasibility Study with Max 

Plank Institute  in 2007

– 2 Province, 5 plots , 26 quadrats
– 26 Litter, 56 soils (224)
– 8 months -Complete

• ACIAR/FRI 2008-2009

13 plots were done in 5 provinces; 4 
in Manus, 2 in West New Britain, 2 in 
Western Province,3 in Oro Province 
and 2 in East New Britain. 

– 634 soil samples and 168 litter 
samples were collected from 144 
quadrates. Homgenised and await  
chemical analyses

10. Biomass/Carbon Survey implemented by 
Forest Research Institute (FRI) 
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11. Conceptual Chart of New National Forest Resource 
Management Database to be built by 2014

FIM-S : Forest Inventory 
Mapping System 

LANDSAT, some SPOTLANDSAT, some SPOT

Pre and Post Logging 
Inventory

Pre and Post Logging 
Inventory

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

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

Spatial Volume (DSM-DTM) 

Production report from concessions 

Strip Sampling Location 
Map

Strip Sampling Location 
Map

Forest Base Map from 
RapidEye (2010-2011) 
Forest Base Map from 
RapidEye (2010-2011) 

??

National Forest 
Inventory US6M?

(US1.6M 
UN-REDD/FAO)

National Forest 
Inventory US6M?

(US1.6M 
UN-REDD/FAO)

??

ALOS/PALSAR 
(2007, 2010)
ALOS/PALSAR 
(2007, 2010)

PSP Survey, Other 
Projects by NGO/CSO 

etc. 

Natural Forest Re-Growth Model 
(MS Excel, 1998) ?

Allometric Eq. (d G,V, C ?

Forest Resource Information 
Management Database
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Summary 
• The vast extent of forest in PNG has been significantly 

declined for more than a couple of decades.  
• PNG Forest Authority has been mandated to address 

Forest Monitoring and to manage REDD+ Pilot 
activities

• Full utilization of Remote Sensing is the only practical 
solution in PNG for collecting activity data 

• Canopy volume estimation method is a promising 
technique for capturing emission factor (biomass and 
carbon) in PNG forest for REDD+.  

• The Readiness activities will also have brought 
tremendous capacity development for Sustainable 
Forest Management in PNG.   

• Foreign supports include Japanese Grant Aid and JICA 
Technical Cooperation.  
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Thank you for your attention! 

Em tasol na tenk yu turu!
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1 Mangrove Forest

2 Litoral Forest

3 Swamp Forest

4 Seral Forest

5 Dry Seasonal Forest

6 Low Altitude Forests on Plains & Fans

7 Low Altitude Forests on Uplands

8 Lower Montane Forests

9 Mid Montane Forests

10 Montane 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

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

������������Other Wood Lands

Vegetation or Forest TypesNo.

RS & GIS techniques Used to detect forest types

������������Evergreen Broadleaf Forests

������������Evergreen Mixed Conifer Forests
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- Create classes
- Input data (images)
- Threshold of parameters
- Procedure of processing
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zba��hoc �bcgd��pi� zcboche�k� �cgqah
z�md����� }�~�~j{ {jj�jk

`��hc�gyd�`g�h�ghs� ��{ji {��k �����dz��aedzba�coe
�gqed�c��o� }|��|} ��}k �����dz��aedzba�coe
�cqed�c�d�b�eg�h ij�}ii }�}k �����dz��aedzba�coe
�gqecbhdn�wf�ghsq {{�{}| i�}k �����dz��aedzba�coe
vf�p�t ��{}~ {�|k nc���vfa��cbd�tb�cy
�cqecbhdn�wf�ghsq ��{i� i�jk nc���vfa��cbd�tb�cy
�atecbhdn�wf�ghsq i~���� ~�~k nc���vfa��cbd�tb�cy
�hwg {{���� i�~k nc���vfa��cbd�tb�cy
vchebg� i����} ��}k �a�asgdmca���d�gp��c
�abehcbh ii��j{ }��k �a�asgdmca���d�gp��c

��` {����i� }j�~k

 �����!"�Priority Area of Classification

�#$%# 

Change Analysis by PALSAR
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�

Forest resource information 
management database

FIMS FIPS 

IntegrationIntegration/adoption 
of GUI

Storage

Data on forest cover maps, 
ground surveys, carbon 
accumulation, etc. 

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

To be used as the basis of the 
information management in the 
forestry administration in PNG

GIS 

A GIS application 
which expands the 
functions of FIMS 
and FIPS 

The forest resource 
information 
management DB 
shall be made 
accessible from other 
applications 
including those for 
image analysis 

����������$!!"�����!�'�������������>���?

�A	#�F��A	%�7>?# ��

&350��3�=�����6���E�.����#'@��)=����$!#"!����!��

����5�..���������
.���)��)'-����"����

�.P(�.����������
.���)��)�-)���!�>-������?

����5�. ���*�!"����
����� ! �
���-)��!� �
���9��= �

�/���!�! ��%  ��������
&�! ����!���>-������?

¢�����.�����£

¢���*�!"�&$£

3���!����0!�����4��!������+/.
>5�!����+���?

)� G.�=����6�����)������������
������

0�/.

0�/.

0�/.

0�/.

0�/.

0�/.

�!#����.������

) 3�#6��'��"��! ���"!���"�!)���)�
 �!#�0�/. =����6���6!������

����������$!!"�����!�'�������������>���?



�A	#�F��A	%�7>?# ��

3�=�0�/.�>���5�. �����!�?E�.�������#���
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0�/.�"�!���#

������ /�"�� !

5�!����6���

0�/.�"�!���#

���5�. ������

0!��4�"!������!���

Existing FIMS New FIMS
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• 52����)����� �����!���! ������<�������0�&.������6�������!�"!����)

Existing FIPS

FoxPro
data

FIPS program

FoxPro

New FIPS

Access
data

FIPS program

Access
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FIMS FIPS

Timber 
volume from 

sampling 
survey. 

Potential 
Timber 

Resource 
Volume 

Timber 
volume from 

FIMS. 

Timber 
volume from 

FIMS. 

Potential 
Timber 

Resource 
Volume 

FMU

FMA

Resource 
Inventory 

Survey Area

Timber 
volume from 

sampling 
survey. 

Integrated Database on GIS

1

3
2
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FIMS FIPS

Timber 
volume after 
Logging from 

sampling 
survey. 

Current 
Timber 

Resource 
Volume after 

Logging

Current 
Timber 

Resource 
Volume 

FMU

Concession Area

Timber 
volume after 
Logging from 

sampling 
survey. 

Integrated Database on GIS

From FIPS

Resource 
Inventory 

Survey Area
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FAO(UN-REDD) Other Country (Lao)

PNGFA FIPS/PSP Winrock International
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PNG FA
Server

User

Power
User

File naming rule

x��cdey�c xa�scbdhgpc �cqob��e�ah

j{§�gec���ec �gec���ecd�pgwcby

ji§��b�ahc ��b�abhcdsgeg

j|§��` �gec���ecd�pgwcbyd���`�

j}§¨a�a`�z ¨a�awbg�f�od�tb�cydpg�

x�c�sdqtb�cydsgeg {{§x�c�s�tb�cy x�c�sdqtb�cydsgeg

i{§¨a�a�hg�yqe ¨a�a�aw�og�dghg�yq�qdsgeg

ii§�gec���ec�hg�yqe �gec���ecd�pgwcbydghg�yq�qdsgeg

|{§xabcqe`g� �ge�ahg�dlabcqed�gqcpg�q

|i§vgb�ah�eao� vgb�ahdqeao�dsgeg

}{§¨fcpge�o ©efcbdefcpge�odsgeg

}i§�athsgby �athsgbydsgeg

}|§z�ghh�hw z�ghh�hwdsgeg

©efcbdq�ge�g�dsgeg ~{§©efcbq ©efcbdq�ge�g�dsgeg

�{§`g�rgyate `g�d�gyated�`g�dsaotpchedl��c�

�i§©te�te �c�abedl��c��ª�abecsdpg�

�{§x«`� x«`�

�i§x«z� x«z�

�|§z�m�«� z�m�«�

�}§mca�aa�q mca�aa�dsgegd�bastocsd�yd�z�m

�~§`�� ��ge�g�dsgegd�bastocsd�yd`��

��§��� ��ge�g�dsgegd�bastocsd�yd���

��§xbcc�geg ©efcbdlbccdsgeg

©efcbdsaotpcheq �{§�aotpcheq ©efcbdsaotpcheq

`g�d�gyated¬
ate�tedsgeg

�ªq�qe�hwdqyqecpd¬
sgegdqceq

�gec���ecd¬dg�b�abhc
�pgwcbyd�ab�w�hg�
��bcughg�yq�qdsgeg�

�hg�yq�qdsgeg

¨fcpge�odsgeg

©efcbdefcpge�o
ghsd�eqd�gbeqdsgeg

Folder 
construction rule

����������$!!"�����!�'�������������>���?
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Workflow File Naming Rule

Index Map of Topographic Map

Enable to gain  quick access to the maps

X,Y
Scan Georectify Edgecut

x��c x��cd�gp�hwd�t�c

�oghhcsd�pgwcq ¨©z©q�fcced�a��fcced�gpc

mcabcoe�l�csd�pgwcq ¨©z©b�fcced�a��fcced�gpc

�swcoted�pgwcq ¨©z©�fcced�a��fcced�gpc

����������$!!"�����!�'�������������>���?
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vchqtqvchqtqvchqtqvchqtq
�z�mdx���z�mdx���z�mdx���z�mdx��

mca�aa�mca�aa�mca�aa�mca�aa�
���gm«����gm«����gm«����gm«�
�xbccd�geg��xbccd�geg��xbccd�geg��xbccd�geg�

�z�md�ij{i��z�md�ij{i��z�md�ij{i��z�md�ij{i�

`geof�hw`geof�hw`geof�hw`geof�hw
�ce�cch�ce�cch�ce�cch�ce�cch

gsp�h�qebge��cgsp�h�qebge��cgsp�h�qebge��cgsp�h�qebge��c
�athsgb�cq�athsgb�cq�athsgb�cq�athsgb�cq

maas
��paqedwaas�
qapcdlcgetbcq
sah®edpgeofsah®edpgeofsah®edpgeofsah®edpgeof

maas maas

xcgetbcdqfg�cxcgetbcdqfg�cxcgetbcdqfg�cxcgetbcdqfg�c maas maas
�apcdlcgetbcdqfg�c
gbcdqebghwcqebghwcqebghwcqebghwc

©hcd�q�ghsq®dqfg�cd�aa�q
gd��ee�cdqebghwcqebghwcqebghwcqebghwc

xcgetbcxcgetbcxcgetbcxcgetbc
cª�qechoccª�qechoccª�qechoccª�qechoc

¨fcbcdgbch®edqapc
�q�ghsq

�ad�ba��cp
¨fcbcdgbch®edqapc

�q�ghsq
�ad�ba��cp

pg�h�ghspg�h�ghspg�h�ghspg�h�ghs ¨�sy ¨�sy
¨�sy�d�tedbatwfbatwfbatwfbatwf

�athsgbydgqdead�h�ghs
¨�sy

�q�ghsdoagqe�q�ghsdoagqe�q�ghsdoagqe�q�ghsdoagqe
��hc��hc��hc��hc

�getbg�
�apcd�gbeqdaldqfg�c
gbcdhaedqpaaefhaedqpaaefhaedqpaaefhaedqpaaef

gd��ee�cd�gbeqdaldqfg�c
gbcdhaedqpaaefhaedqpaaefhaedqpaaefhaedqpaaef

�apcd�gbeqdaldqfg�c
gbcdhaedqpaaefhaedqpaaefhaedqpaaefhaedqpaaef

b��cbdpatefb��cbdpatefb��cbdpatefb��cbdpatef

�ad�ba��cp
`ghy`ghy`ghy`ghy

ea�a�aw�og�dcbbabq�ea�a�aw�og�dcbbabq�ea�a�aw�og�dcbbabq�ea�a�aw�og�dcbbabq�
dq���cbd�a�ywahd�dwg�dq���cbd�a�ywahd�dwg�dq���cbd�a�ywahd�dwg�dq���cbd�a�ywahd�dwg�

�ad�ba��cp
�apc�apc�apc�apc

ea�a�aw�og�dcbbabqea�a�aw�og�dcbbabqea�a�aw�og�dcbbabqea�a�aw�og�dcbbabq

rghsqgerghsqgerghsqgerghsqge
�d��ee�cdp�qpgeofp�qpgeofp�qpgeofp�qpgeof�
¯dg�atedijjp

�d��ee�cdp�qpgeofp�qpgeofp�qpgeofp�qpgeof�
¯dg�atedijjp�

�te
waasdl�edgedqapcd�gbeq

maasdl�e maasdl�e

�g��sd�yc�g��sd�yc�g��sd�yc�g��sd�yc �d��ee�cdp�qpgeofp�qpgeofp�qpgeofp�qpgeof �d��ee�cdp�qpgeofp�qpgeofp�qpgeofp�qpgeof �ceecb �ceecb

maaw�cd�gbefmaaw�cd�gbefmaaw�cd�gbefmaaw�cd�gbef
�f�wfdbcqa�te�ah�f�wfdbcqa�te�ah�f�wfdbcqa�te�ah�f�wfdbcqa�te�ah

gbcg�gbcg�gbcg�gbcg�
�d��ee�cdp�qpgeofp�qpgeofp�qpgeofp�qpgeof

�d��ee�cdp�qpgeofp�qpgeofp�qpgeofp�qpgeof�
�ceecbdl�edgedqapc

�gbeq
�ceecb �ceecbr
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r�hcdl�hchcqqd�gb�cqdlbapd��gocdead��goc

¨a�a�awy¨a�a�awy¨a�a�awy¨a�a�awy

Mismatch between
coast lines

 ****
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Watershed
analysis flow

Review of watershed size

Watershed (small)
in PNG
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Contents:
- Introduction to ArcGIS
- Map design
- GIS outputs
- File geodatabase
- Spatial data
- Digitizing
- Geoprocessing
- Spatial analysis
- Introduction to 

ArcGIS 3D Analyst
- Analyzing raster data
- Creating surface
- Analyzing topographic

surface
- Analyzing distance
- Suitability analysis
- Hydrological analysis
- Ecotope mapping
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