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Giupponi et al, 200825 and Locatelli, B., et al., 200826) and Rapid Vulnerability & Adaptation 
Assessment methods (Santoso, 200727).    

These three methods are detailed briefly as follows: 

 Cognitive mapping (or concept mapping or mental model) - is a structured process 
that enables researchers to produce a map of the concepts or ideas behind a topic of 
discussions and to describe how these ideas are interrelated.  It assists the researchers to 
define problems and structure their mental model. For the vulnerability and adaptation (V&A) 
assessment, cognitive mapping can start with identifying the different elements relating to 
vulnerability.  The second step involves clustering of the identified elements into groups or 
initiating events, intermediate events, outcome and consequences.  The third step aims at 
representing casual links between the elements and the last step consists of explanations of 
these links.   

Expert judgment – a method used for eliciting informed opinions from experts of a 
specific topic (see Meyer and Booker, 1991).  It is a useful method when resources are 
limited for conducting an in-depth analysis of scientific literature, collecting data or modeling. 

Rapid Vulnerability & Adaptation Assessment – a method for designing national 
strategies and plans of adaptation to climate change and climate variability. In respect to the 
V&A assessments, a number of coastal and small island communities in PNG  were 
assessed using the rapid assessment method designed for use in Indonesia (Santoso, 2007) 
with particular emphasis on the following parameters: Exposure; Sensitivity, and the 
Adaptation capacity in regard to transport, communication, finance, manpower and health for 
the island communities (Saulei, S,. 2011). For this exercise, the PNGFA V&A Assessment 
team used both the national and sectoral development goals against potential short and 
long-term impacts of varying climate change scenarios (especially for issues relating to 
exposures and sensitivity).  Of particular sectoral importance are agriculture, health and 
social services. While for adaptation capacity, the assessment was based on observations 
and discussions with local authorities and communities on the islands. 

New techniques learned from previous trainings and their application 

There has been no training attended in the past specifically focusing on vulnerability 
and adaptation in light of climate change. However, PNGFA does conduct workshops on 
climate change issues and through such workshops, issues of vulnerability and adaptation 
have been extensively discussed and new ideas are shared. Further, there are volumes of 
literature available that provide information on climate change and related subjects that are 
easily accessible via the internet.  

Forest adaptation strategies under different potential climate change scenarios 
and forests management scenarios. 

National adaptation policies and measures reflecting the whole of country approach 
need to be mainstreamed into national sustainable development strategies and plans. A 
national plan of adaptation needs to be prepared in order to reduce the adverse effects of 
climate change (Santosa, H. 200728). The plan is best to be mainstreamed and incorporated 

                                                
25 Giupponi,C.,Mysiak, J.and Sobbi, A. 2008. Participatory modeling and decision support for natural resources management in climate change research.  

The Fondazione Eni Enrico Mattei, Note di Lavoro 13/208, Milan, Italy. 
26 Locatelli, B., et al. 2008. Methods and Tools for Assessing the Vulnerability of Forests and People to Climate Change: An Introduction, Working Paper 

N0. 43, CIFOR, Bogor, Indonesia. 

27 Santosa, H,. 2007. A rapid vulnerability assessment method for designing national strategies and plans of adaptation to climate change and climate 
variability, CIFOR, Bogor, Malaysia. 

28 Santoso, H. 2007. A rapid vulnerability assessment method for designing national strategies and plans of adaptation to climate change and climate 
variability. Bogor, Indonesia.  
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Forest Cover Maps

Seven Islands:

• Viti Levu

• Vanua Levu

• Taveuni

• Kadavu

• Gau

• Koro

• Ovalau

Map EditMap Edit

LandSat 7Forest Cover

Forest Function 1991 Topographic Map

Before:

•Verification

•8 pixel/ 0.5 hectare elimination

After:

•Verification

• 8 pixel/ 0.5 hectare elimination

Forest Cover – Viti Levu

Pine plantation

Hardwood Plantation

Mangrove

Closed Forest

Open Forest

Non-forest
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Forest Cover Map – Fiji Islands

Seven Islands Sampled:

‐ Viti Levu

‐ Vanua Levu

‐ Taveuni

‐ Kadavu

‐ Koro

‐ Gau

‐ Ovalau

Field Sampling

Islands Plots

Viti Levu 563

Vanua Levu 380

Taveuni 15

Kadavu 44

Ovalau 9

Gau 7

Koro 4

TOTAL PLOTS 1,022

Random Sample Plots

Permanent Sample Plots for 
Forest Monitoring in Fiji

Objective

Establishment of  an Annual 
Allowable Cut (AAC) for Fiji’s 
natural forest, to ensure that 
harvesting is done at a level which 
the forest can biologically support.

Permanent Sample Plots

• Awareness are done to Resource 
Owners first from Administrative Level 
and  Provincial Level.

• Awareness also conducted to Mataqali 
Heads where the plots are located.

• Establishment of  Sample Plots
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Plot Layout

PLOT  LAYOUT

CIRCULAR PLOT

3.0cm but less than 
1.0m‐ tallied 

>than 1.0 m but  less 
than 9.9cm dbh These 
trees are tallied

SUB  PLOT

All trees greater than 10 
cm dbh but less than 
29.9 cm  dbh are 
measured.

Height taken & recorded

MAIN  PLOT

All trees greater that 
30cm dbh are 
recorded and height 
measured

BIO MASS CIRCULAR PLOT
All dead or alive material
This spot only above the 
ground

Main Plot

• 50m by 50m

• Measure all trees with diameter GREATER THAN 30 cm
in diameter using a diameter tape and recorded in the 
field recording form. The trees are identified, numbered 
using yellow paint and recorded in the field recording 
form. 

• Tree heights measure using Height Pole.

• Record if  the trees bear fruits or seeds during the time 
of  assessment 

• Record if  there is any dead trees standing or alive within 
the plot. 

Subplots
• 20m by 20m

• All regeneration trees which are GREATER THAN EQUAL 
TO 10cm diameter but LESS THAN EQUAL TO 29.9 cm

• The trees are identified, numbered using red paint and 
recorded.

• The tree heights are measured using a Height pole.
•
• Record if  the trees bear fruits or seeds during the time 

of  assessment 

• Record if  there is any dead trees standing or alive within 
the plot.

Circular Plot

• All regeneration trees LESS THAN ONE METER are identified, 
tallied on to the field form. 

• Also for those trees which are GREATER THAN or EQUAL TO 
ONE METER height and LESS THAN 3cm DBH.  

• Measure trees GREATER THAN EQUAL TO 3cm DBH but LESS 
THAN EQUAL TO 9.9cm. The color that is being used is blue 
paint.

• Three meters stick stress out to the circumference of  the 
circular plot. Fishing line or ribbons at the end to locate the 
circumference of  the plot. Clockwise identify the tree species 
and count the trees making sure not miss a single tree or 
recount an existing tree.

Biomass Circular Plot

• The 4 corner of  the 50 x 50m plot (5m by 5m 
from main plot)

• All the dead organic matters found on the 
spots are collected and stored in a plastic 
bags 

• Wet weight are recorded on a digital scale 
and then dried-up on a oven and then weigh 
again to record the dry weight.
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Plots Established

PSP Plot Distribution:

REDD + Activities

REDD+ Policy

• The Fiji REDD‐Plus Policy is implemented within the framework of the 
National Forest Policy 2007 and contributes to the national Forest Sector 
goal: ‘Sustainable management of Fiji’s forests to maintain their natural 
potential and to achieve greater social, economic and environmental 
benefits for current and future generations’.

• In supporting the National Forest Policy, the Fiji REDD‐Plus policy will: 
‘contribute towards the development of a national carbon trading policy’ 
(Section 5.1, National Forest Policy) and ‘strengthen the capacities to 
facilitate access to international financing mechanisms such as 
opportunities in the context of the UNFCCC’ (Policy field 6.6, National 
Forest Policy).

• The Fiji REDD‐Plus Policy is aligned to the objectives of the Fiji Sustainable 
Economic and Empowerment Development Strategy (SEEDS) and will strive 
to contribute to the overall sustainable development of the Fiji Islands, 
including poverty reduction.
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PILOT PROJECTS

• The Fiji REDD‐Plus Programme will benefit 
from ‘learning‐by‐doing’ and will therefore 
include pilot projects designed to assist in 
building capability in the design and 
implementation of REDD‐Plus activities.

• Thus the identification of the Pilot Site of the 
Mataqali Emalu 

(mataqali – communal land owning unit)

EMALU – PILOT SITE

SUMMARY 2012
3 weeks of field work  ‐ 9th – 27th July

4 Teams  (5 – 8 person per team)

‐ Forestry Dept

‐ Drawa Landowners

‐ Forest Technician

‐ Emalu Landowners

Measured 25 plots

SUMMARY 2013
3 weeks of field work  ‐ 11th – 28th Feb

4 Teams  (5 – 8 person per team)

‐ Forestry Dept

‐ Drawa Landowners

‐ Forest Technician

‐ Emalu Landowners

Measured 29 plots

FROM SYSTEMATIC SAMPLING..  TO RANDOM

STRATIFY BY VEGETATION TYPE 

SAMPLING METHOD

Lowland Forest 400m‐600m

Upland Forest 600m to 800m

Cloud Forest Above 800m

SYSTEMATIC SAMPLING
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Mataqali Boundary Lowland Forest 
400m to 600m

Upland  Forest
600m to 800m

Cloud  Forest
Above 800m

Lowland Forest

Upland Forest

Cloud Forest

Lowland Forest ‐3,156ha

Upland Forest – 3,694ha

Cloud Forest – 484ha
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Total – 29+25  [54] plots
Cloud Forest

Upland Forest

Lowland Forest

2012 Measured Plots

2013 Measured Plots

3m‐r

PLOT DESIGN

30cm‐r

Measurement Parameters

50m x 50m >= 25cm dbh
(measure diameter & height)

20m x 20m >= 10cm dbh <= 24.9cm dbh
(measure diameter & height)

3m rad >= 3cm dbh <= 9.9cm dbh
(measure diameter & height)
Count tally trees less than 3cm dbh

Biomass Collect above ground litter

Deadwood Measure length and dia at both end 

MEASURING TREE DIAMETER

MEASURING TREE  HEIGHT TREE NUMBERING USING PAINT
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COLLECTION OF BIOMASS DATA

• Dry Forest Stands: Forests with a pronounced dry season, during
which the plants suffer serious water stresses and below
1,500mm/year of rainfall

(AGB) = exp (‐2.187+0.916 x ln(pD2H)) =0.112 x (pD2H)0.916

• Moist Forest Stand ‐ Forest where evapotranspiration exceeds 
rainfall during more than a month but less than five months with 
1,500 ‐3,500mm/year in rainfall

(AGB) = exp (‐2.977+ ln(pD2H)) = 0.0509 x pD2H

• Wet Forest Stand – Forest where evapotranspiration exceeds rainfall
during less than a month with rainfall greater than 3500mm/year.

(AGB) = exp (‐2.557+0.940 x  ln(pD2H)) = 0.0776 x pD2H0.940

FORMULA
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Carbon Content for Emalu Pilot Site
Conclusion

• Fiji is aligning itself to policies and also 
international obligations to assuring and 
enhancing Sustainable Forest Management.

• The Permanent Sample Plot will be measured 
for 25 years consequently whilst REDD+ sites 
will be measured after every 5 years.
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By. MR. SUHARDIJONO

Ministry of Forestry of The Republic of Indonesia

ENHANCING FOREST AND WATERSHED 
CONDITION FOR CLIMATE CHANGE 

ADAPTATION AND MITIGATION

Overview of Indonesia

 PROVINCES 33, DISTRICTS > 500
 ISLANDS > 15,000
 POPULATION > 220 MILLION PEOPLE
 ECONOMY : AGRICULTURE, OIL & GAS, MINING, INDUSTRIES, 

TOURISM

1. WATERSHED AND FOREST PROTECTION 
IN INDONESIA

 Forest and watershed becomes important 
natural resources for Indonesia

 The importance of watershed in Indonesia 
especially for forest management has clearly 
been stated in Forestry Law No. 41 year 1999

 The total watershed in Indonesia is 17.088 units
 Indonesia has about 68.4 % forest out of total 

land area

Watershed in Indonesia

Definition

 A watershed is "that 
area of land, a 
bounded hydrologic 
system, within which 
all living things are 
inextricably linked by 
their common water 
course and where, as 
humans settled, 
simple logic 
demanded that they 
become part of a 
community."

 The total watershed 
in Indonesia is 17.088 
units, 

 Priority watershed is 
350 units,

 Watershed becomes 
planning basis for 
forest management
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Ciliwung watershed Objectives of forestry development

 To ensure adequate 
forest area scattered 
through out watersheds 
or islands

 To optimize forest 
functions 

 To increase the welfare of 
people living surrounding 
the forest area.

 To increase carrying 
capacity of watershed to 
support livelihood of the 
people

 To guarantee the 
distribution of forest 
benefit equally to the 
whole community

2.  OVERVIEW OF FOREST MANAGEMENT

Forest in Indonesia 
contains :

 National/State Forest

 Private Forest : 8.07 
million hectare

 National Forest area 
about 130.68 million 
hectare

 Approximately 68.4 % 
of total land

 NATURAL FOREST

 MAN-MADE FOREST

Forest functions
 PRODUCTION FOREST 

(timber and non timber)

 PROTECTION FOREST 
(water balance, erosion, 
soil fertility)

 CONSERVATION FOREST 
(biodiversity, flora, fauna)

FOREST FUNCTIONS

Hutan 
Konservasi
14.88%

Hutan
Lindung

22.55%
Hutan 

Produksi
62.57%

Hutan
Konservasi
Hutan Lindung

Sumber : Ditjen Planologi, Kementerian Kehutanan th 2009
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