
 
 
 
 
 
 



 

 



Proceedings from the 1st National Workshop on Climate Change, Dili, 19 November 2003 

RDTL  --  UNDP – CARE --  CIDA 

i 

 

 
TABLE OF CONTENTS 

 
 

 COUNTRY BRIEF             iii 

    ACKNOWLEDGEMENTS             iv 

 EXECUTIVE SUMMARY             v  

 HIGHLIGHTS FROM THE OPENING ADDRESS  

 

            ix 

I SESSION 1: 

CLIMATE CHANGE: GLOBAL AND LOCAL PRESPECTIVE 

 

 Introduction to the Science of Climate Change 2 

 1. Introduction 2 

 2. The Climate System 2 

 3. What is Climate Change? 4 

 4. A Changing Climate: Evidences 7 

 5. Future Climate Projections 9 

 6. Impacts of Climate Change 12 

 7. Concluding Remarks 16 

 Climate Change in Timor-Leste 17 

 1. Introduction 17 

 2. Climate in Timor-Leste 17 

 3. Future Climate Scenarios in Timor-Leste 18 

 OPEN FORUM: SESSION 1 

 

20 

II SESSION 2: 

CLIMATE CHANGE : LEGAL AND FINANCIAL MECHANISM 

 

 The United Nations Framework Convention on Climate Change 24 

 Introduction 24 

 Opportunities for Funding and Support                                                                                    24 

 How to Join UNFCCC 24 

 Global Environment Facility (GEF) 26 

 Background 26 

 GEF Implementing Agencies 26 

 Type of Projects 26 

 GEF Funding Categories 

GEF Strategic Considerations                                                                                

27 

           27 

 GEF Strategic Priorities for 2003 – 2006 27 

 OPEN FORUM: SESSION 2 

 

28 



Proceedings from the 1st National Workshop on Climate Change, Dili, 19 November 2003 

RDTL  --  UNDP – CARE --  CIDA 

ii 

 

III. 

 

SESSION 3: 

CLIMATE CHANGE  ADAPTATION  

 

 Vulnerability and Adaptation to Climate Change in Timor-Leste 31 

 1. Introduction 31 

 2. Vulnerability 31 

 3. Adaptation 32 

 OPEN FORUM : SESSION 3 

 

34 

IV SESSION 4: 

CLIMATE CHANGE MITIGATION 

 

 Climate Change Mitigation Through Carbon Sequestration : The 
Forest Ecosystems Of Timor-Leste 

 

36 

 1. Introduction 36 

 2. Forests and the Global Carbon Cycle 36 

 3. Mitigating Climate Change Through the Conservation and Sequestration 
of Carbon 

38 

 4. The Forest Ecosystems of Timor-Leste: Emissions and Sequestration 
Potential 

40 

 5. Carbon Sequestration Projects Under the Kyoto Protocol 43 

 6. Conclusions 44 

 Mitigation of Greenhouse Gases: Energy 

Introduction 

The Current State of Energy Production in Timor Leste                                       

47 

           47 

           47 

 Mitigating Emissions of Greenhouse Gases 47 

 Rural Energy 48 

 Avoiding “Parachute Technology” 48 

 Financial Assistance for Reducing Greenhouse Gas Emissions 49 

 Other Energy Initiatives 49 

         OPEN FORUM : SESSION 4                                                                                         50 
 
ANNEX 1:  PROGRAM                                                                                                           52 
ANNEX 2: PARTICIAPANTS                                                                                                  53 
 
 



Proceedings from the 1st National Workshop on Climate Change, Dili, 19 November 2003 

RDTL  --  UNDP – CARE --  CIDA 

iii 

 

COUNTRY BRIEF 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Timor-Leste 

 
Fact Sheet 
 
The Timor Island (19,000km2) is the eastern most of the Lesser of Sunda islands. To the north lies the 
Savu Sea and the strait of Wetar, to the south is the Australian continent. 
 
Timor was a colony of the Portuguese until 1975, and made a Province of Indonesia after a brief civil war 
on the island. The armed resistance against Indonesia ended in 1999, when the UN sponsored public 
consultation resulted in an overwhelming vote in favour of Independence of the country.  
 
Timor relief is broadly characterized by a core of rugged hills and mountains where approximately 40% of 
the island has a slope of about 44%. The highest point of the country is Mount Tatamailau at 3,000m 
above sea level. The climate is hot, with an average temperature of 21oC and 80% humidity. The rainfall 
ranges from 500mm to more then 2000mm on the southern cost. 
 
The population of the country is estimated at approximately 800,000 people, of which 76% live in rural 
areas. The GDP per capita in 2001 is estimated at about US$478, and at least 41% of the population live 
below the national poverty line, set at US$0.55/day. The economy of the country is, at present, heavily 
reliant on agriculture, but rich oil and gas resources both on shore and off shore might change the picture 
in the coming years. The main export commodity of the country is coffee. 
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FIRST NATIONAL WORKSHOP ON CLIMATE CHANGE 
Dili, Timor-Leste 

19 November 2003 
 
 

EXECUTIVE SUMMARY 
 
 
NATIONAL WORKSHOP AS A FIRST STEP 
The First National Workshop on Climate Change was aimed at creating institutional 
awareness on climate change issues as the first step to understanding climate change and as 
a basis for consideration by policy and decision makers in shaping the future environmental 
policy of RDTL. This was  emphasized by Prime Minister Mari Alkatiri in his opening address.  
An array of topics were discussed by different environmental specialist, including the science 
of climate change; climate change impacts on Timor Leste;. climate change adaptation in 
Timor Leste; GHG mitigation approaches- carbon sequestration and energy efficiency;  
UNFCCC as the legal framework; and GEF as a funding mechanism 
 
SCIENCE OF CLIMATE CHANGE  
Climate change, more popularly known as Global Warming, is one of the most critical 
concerns of humanity today. The global quest for progress made use of large quantities of 
fossil fuel which gave rise to a higher concentration of carbon dioxide and other greenhouse 
gases in the atmosphere and enhances the absorption and emission of infrared radiation. 
This effect is called enhanced greenhouse effect which leads to warming of air temperature.   
Evidence of the existence of climate change includes increase in global temperature over the 
20th century by about 0.6º C.   Climate change models have predicted a likely rise in 
temperature ranging from 1.4 to 5.8ºC over the period 1990 to 2100 and a rise in global mean 
sea level by 0.09 to 0.88 m. 
 
GLOBAL EFFECTS OF CLIMATE CHANGE  
Hydrology and water resources.  There would be increase in annual mean streamflow in high 
latitudes and Southeast Asia,  and  decrease streamflow and groundwater recharge in many 
water-stressed countries in Central Asia, the area around Mediterranean, South Africa and 
Australia.  
 
Agriculture and Food Security. Increased carbon dioxide   concentrations can stimulate crop 
growth and yield but the benefit may not always overcome the adverse effects of excessive 
heat and drought. Yield of some crops in tropical locations would decrease minimally, but 
large decrease in rainfall would adversely affect crop yields.  There would be agronomic 
adaptation. 
 
Terrestrial and Freshwater Ecosystems. Distribution, population sizes and density, and 
behaviour of wildlife is affected directly by changes in global or regional climate and indirectly 
through changes in vegetation. 
 
Coastal Zones and Marine Ecosystems. There would be increase in sea surface 
temperatures and mean global sea level, decrease in sea-ice cover and changes in salinity, 
wave conditions and ocean circulation affecting corals and other marine wildlife. Many coastal 
areas will experience increased levels of flooding, accelerated erosion, loss of wetlands and 
mangroves, and sea water intrusion into freshwater sources. 
 
Human Health.  Many vector-, food- and water-borne infectious diseases are sensitive to 
changes in climatic conditions.  There would be a net increase in geographical range of 
potential transmission of malaria and dengue. Projected climate change will be accompanied 
by an increase in heat waves which would cause an increase in heart-related deaths and 
illness episodes.  Any increase in flooding will increase the risk of drowning, diarrhoeal and 
respiratory diseases, and in developing countries, hunger and malnutrition. 
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Human Settlements, Energy, and Industry. Direct risk to human settlements is flooding and 
landslides and sea-level rise. Industrial, transportation and commercial infrastructure is 
vulnerable to the same hazards as settlement infrastructure.  Energy demand will increase for 
space cooling and decrease for space heating.  
 
CLIMATE CHANGE IMPACTS ON TIMOR LESTE  
The CSIRO regional climate model implies that there could be less rainfall in the wet season 
and more rainfall in the traditional dry season which may affect the planting and harvesting 
cycle for non-irrigated crops. In general, it is expected that there may be increase in the 
intensity of extreme precipitation such as droughts and floods.  This may result in decreased 
agricultural production, damage to infrastructure and loss of life.  
 
Climate Change may also result in increasingly intense and more frequent tropical cyclones, 
but these have rarely affected Timor Leste. The most important concern is the possible link 
between climate change and El Nino events which may be more severe in the future. 
 
Climate change may result in the rise of mean sea-levels between 9 and 88 cms by year 
2100.  This may adversely affect low lying coastal areas. It may also damage public and 
private infrastructure, agriculture and freshwater resources.  While this is not seen as a short-
term problem for Timor Leste, it may be advisable this early to consider planning codes for 
likely future sea level rise. 
 
WHAT CAN BE DONE: ADAPTATION  TO CLIMATE CHANGE IN TIMOR LESTE 
In Timor Leste, healthy reef and mangrove systems confer a high degree of adaptability to 
climate change with benefits for inshore fish stocks and coastal protection.  Preserving the 
quality of Timor Leste’s coastline through careful controls on development is an important 
strategy. 
 
An important adaptation option is a climate monitoring, forecasting and early warning system. 
This will provide accurate information about future rainfall for more efficient use of seeds, 
labour, and other household resources in farming and food procurement. This system could 
be used for early warning about and preparation for flooding.  
 
A range of small scale and low cost adaptation options for farming systems could be 
potentially employed that could assist in retaining soil quality and moisture, diversifying food 
sources and ensuring more reliable food supply.     
 
Water supply problems may be solved by the construction of small dams to capture peak 
flows for later use and to minimize flooding. To arrest cutting trees for fuelwood, the solution 
is to provide cheaper sources of energy in district centers. Reforestation is another means of 
controlling soil erosion. 
 
WHAT CAN BE DONE: CLIMATE CHANGE MITIGATION THROUGH CARBON 
SEQUESTRATION 
Tropical forests have the largest potential to mitigate climate change among world’s forest 
through conservation of existing carbon pools (e.g. reduced impact of logging), expansion of 
carbon sinks (e.g. reforestation and agroforestry), and substitution of wood products for fossil 
fuels. 
 
Activities that promote the conservation of the remaining forest cover, or that reduce 
deforestation will help mitigate carbon emissions by preventing the release of stored carbon 
to the atmosphere.  The deforestation rate in Timor Leste from 1972-1999 is estimated at 
about 7,120 ha per year which translates to a loss of 11.4 million tons C for a period of 28 
years. Another way of minimizing carbon emission from forests  is by preventing fire which is 
common in Timor Leste.  Aside from carbon dioxide, other GHGs such as methane are also 
released to the atmosphere during fires. 
 
Since carbon sequestration is a function of biomass accumulation, the simplest way to 
expand carbon stocks is to plant trees through reforestation or agroforestry.  In Timor Leste, 
there at least 800,000 hectares of open areas which could be partly reforested. 
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Results of the study CARE’s CBNRM for Carbon Sequestration Project showed that a 25 year 
old Paraserianthes falcataria (Samtoko) accumulate a biomass density between 238 to 551 
tons/ha.  This can be translated into carbon sequestration rate of 4.3-9.9 tons C/ha/Year. 
Initial estimate shows that  for the 1,645 ha target plantation, the project can sequester from 
127,000 to 310,000 tons C in 25 years. 
 
WHAT CAN BE DONE: CLIMATE CHANGE MITIGATION THROUGH RENEWABLE 
ENERGY AND ENERGY EFFICIENCY 
For small island developing states like Timor Leste, replacing imported fuels with renewable 
energy and energy efficiency technologies has the dual benefit of contributing to action on 
climate change and reducing the high cost burden of importing fuels. Presently, demand for 
energy exceeds supply.  The capital and recurrent costs of producing energy through 
conventional-fuel powered centralized system is quite high. Given that capital costs of 
renewable energy technologies and recurrent cost are less, these seem to be a desirable 
source of energy in Timor Leste consistent with its National Development Plan. These may 
include wind, solar, small hydro. In rural areas, a more cost effective way of providing power 
supply is through remote area power systems principally through the use of photovoltaic cells 
that convert sunlight into electricity and possibly in conjunction with micro-hydro power in the 
wet season. 
 
GHG emissions can also be mitigated by developing low cost, energy efficient housing; using 
alternative fuels for transport sector; and sustainable agriculture, livestock management and 
forest management practices 
 
THE LEGAL MECHANISM: UNFCCC AND KYOTO PROTOCOL  
The United Nations Convention on Climate Change (UNFCCC) is the multilateral 
environmental agreement designed to deal with the global problem of climate change which 
was adopted in 1992 at the Rio Earth Summit. The Convention’s ultimate objective is “the 
stabilization of greenhouse gas concentrations in the atmosphere at a level that would 
prevent dangerous anthropogenic interference with the climate system”. Basically, the 
Convention calls on countries to reduce emissions of greenhouse gases (called mitigation) 
and/or guide countries to prepare for the negative effects of climate change  (called 
adaptation). 
 
Obligations of the parties to the Convention include, among others: implement national 
programmes to mitigate  climate change; integrate  such efforts with national development 
programmes; produce of inventories of emissions and removals by sink; promote sustainable 
management of sinks including biomass, forests and oceans; promote technology transfer; 
cooperate in preparing for adaptation to the impacts of climate change. 
 
Special consideration is given to assisting developing country parties meet their needs to the 
impacts of climate change, particularly vulnerable countries such as small island countries; 
countries with low –lying coastal areas; and countries with areas prone to natural disasters. 
 
Adopted in 1997, the Kyoto Protocol supplements and strengthens the UNFCCC.  Only 
parties to the convention can become parties to the Protocol. It focuses mainly on the rules 
for industrialized countries (known as Annex 1 Parties).  Basically, it set commitments to 
reduce GHG emissions for annex 1 Parties of at least 5% from 1990 levels by 2008-2012. 
Developing countries do not have emissions target.  To meet emission targets, the Protocol 
prescribed three implementing mechanism: Joint Implementation, Clean Development 
Mechanism (CDM) and Emissions Trading. CDM is a mechanism applicable to developing 
countries. It involves (i)  investment by an annex 1 country in developing countries (Non-
Annex 1) with emissions  reduction credited to the investing country, and (ii) provisions for 
channeling funds to support adaptation to climate change. 
 
The Protocol has yet to enter into force.  While the  requirement that at least 55 countries  
ratify it had been achieved, the other requirement that it should include  55% of emission of 
Annex 1 Parties for 1990 has not yet been met. If either US or Russia ratify, the Protocol 
would enter into force. 
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FINANCIAL MECHANISM  
The Global Environmental Facility (GEF) is the designated financial mechanism for the 
UNFCCC. Once Timor Leste becomes a member of the UNFCCC it can access funding from 
GEF for preparing required documents such as greenhouse gas emissions, national climate 
policies and vulnerability to climate change. GEF is  funding the ‘incremental cost” of global 
environmental actions, meaning the global benefit of a project is funded by GEF while the 
national benefits are funded by the country.  
 
GEF’s operational programs on climate change include: removing barriers to energy 
conservation and energy efficiency; promoting the adoption of renewable energy by removing 
barriers and reducing implementation costs; reducing the long-term costs of low greenhouse 
gas emitting energy technologies; promoting environmentally sustainable transport. 
   
The cost to Timor Leste of one year’s membership to UNFCCC in 2004 is assessed to be no 
more than $171.  The Secretariat of the UNFCCC pays for at least one person from each 
Least Developed County to attend annual Conference of the Parties and the meeting of the 
Subsidiary Bodies.  
 
WHERE DO WE GO FROM HERE: THE NEXT STEPS 
The first national workshop on climate change was the first step in understanding climate 
change issues from a global and country perspective.   The climate change specialists/ 
consultants have outlined the  steps (activities and projects) to be undertaken should RDTL 
decide to become a member of the UNFCCC: 
 
1. Capacity building for UNFCCC membership.   
This includes the formation of multi-sectoral advisory body on climate change to be composed 
of concerned government units, academe, NGOs and other interested entities. A national 
focal point and agency in charge of climate change should be designated by RDTL.  A policy 
study on the implications of UNFCCC membership should be conducted, particularly so that 
Timor Leste will become a major producer of oil and gas.  This could have significant 
implications with respect to how the country would meet its general obligations under the 
Convention. Information campaign on climate change is also a critical activity to create 
awareness. 
 
RDTL should link with the UNFCCC and prepare the ratification document. If Timor Leste 
decides to become a party to UNFCCC, it needs to deposit an instrument of accession to the 
UN depositary submitted through the office of the Permanent Mission to the United Nations in 
New York. 
 
2.  Preparation of National Communication 
Once becoming a Party to the Convention, Timor Leste is expected to produce a National 
Communication which spells out the action that the country is taking to address the issue of 
climate change. Financial assistance is usually given to assist developing countries towards 
this endeavour.  GEF may be the fund source. UNDP may start the process by training those 
who will be involved. 
 
3.  GHG inventory training 
Parties are required to produce inventories of their emissions and removals by sink.  Training 
for staff who may be involved is very necessary.  CARE International East Timor initially 
conducted training on GHG Inventory Worksheet, particularly on Forestry Sector.  There is a 
need for follow up training to include the other sectors.  Financial assistance may be available 
from GEF.   
 
4. Project implementation 
Project proposals could be submitted for funding from GEF, UNDP and other bilateral and 
multi-lateral agencies.  These may include climate change adaptation projects such as for 
coastal communities and for sustainable agriculture; and GHG mitigation projects such as 
renewable energy and forestry. 
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HIGHLIGHTS FROM THE OPENING ADDRESS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

• Environmental problems in Timor-Leste need to be addressed, because it is part of development. 
• At least 44% of the territory has a slope of more then 40%.   
• The forest-covered area in Timor-Leste has decreased nearly 30% over the period 1972 to 1999. 
• UNDP is committed to support the government in moving the environmental agenda forward. UNDP 

has supported the environment study financed by Norwegian Government and also produced the 
report on Mineral and Natural Resources for Timor-Leste.  

• There are other ongoing activities supported by UNDP, for example the National Housing Policy 
Study. 

• UNDP will always seek cooperation and work closely with the government to push the environment 
agenda forward. 

 
(Mr. Haoliang Xu, UNDP Timor-Leste Country Manager and Senior Deputy Resident Representative) 
 
 
 

 
 

• Environment is an integrated part of development; they are like “twins” that can benefit each other 
or prejudice each other. It is the reason for the creation of the Ministry of Development and 
Environment on 20 of May 2002. 

• It is important to keep in mind that countries that usually cause less damage to environment are 
more vulnerable to the environment. 

• The tragic global effect of climate change has been addressed since the Rio Conference in 1992, 
even though up to now the developed countries seem to still disagree on how to deal with this 
problem. 

• Timor-Leste as a newly independent country is still in its way to finding a proper mechanism that 
will allow it to join the international movement on environment protection. 

• The country is blessed with oil and gas reserves and we are aware that careful measures should be 
integrated in the exploration of these resources to avoid negative impacts on our environment. 

• This workshop will generate discussion about the proposed topics that surely will provide us with 
valuable knowledge on climate issues, therefore allow me to urge my colleagues to take benefit of it 
to acquire knowledge that will help us in shaping our national, regional and international 
cooperation to address environment issues. 

  
(Dr. Mari Alkatiri, Prime Minister and Minister of Development and Environment) 
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Introduction to the Science of Climate 
Change 

 
 

Rodel D. Lasco 
Climate Change Specialist 

CARE International- East Timor 
(rlasco@laguna.net) 

 
 
1.  INTRODUCTION 
 
Climate change, more popularly known as global 
warming, is one of the most critical concerns of 
humanity today.  
 
In the last 200 years, man has made enormous 
progress in harnessing natural resources to 
support an ever-increasing level of consumption. 
The use of fossil fuels has largely driven this 
quest for industrial development. A deadly by-
product of this development path is the rise in the 
concentration of so-called greenhouse gases 
which could lead to a change in the world’s 
climate.  The 2001 IPCC Third Assessment 
Report (TAR) concludes that there is strong 
evidence that human activities have already 
affected the world’s climate.  
 
The impacts of climate change could be 
disastrous to natural systems and human 
communities around the world. A warmer world 
could lead to extinction of certain plant and animal 
species, the spread of diseases, displacement of 
people in coastal areas as sea level rises, to cite a 
few. Developing countries with long coastal areas 
like East Timor may be more vulnerable as they 
lack resources to adequately cope with these 
impacts. 
 
In response to this problem, more than 170 
nations of the world have banded together under 
the UN Framework Convention on Climate 
Change (UNFCCC) whose primary objective is 
the “stabilization of greenhouse gas 
concentrations in the atmosphere at a level that 
would prevent dangerous anthropogenic [human-
induced] interference with the climate system. 
Such a level should be achieved within a time-
frame sufficient to allow ecosystems to adapt 

naturally to climate change, to ensure that food 
production is not threatened and to enable 
economic development to proceed in a 
sustainable manner.” 
 
The objective of this paper is to provide an 
introduction to the climate system and how it 
could change as a result of human activities. This 
paper is by no means original drawing heavi ly 
from the IPCC Third Assessment Report (2001) 
and the UNFCCC Information Kit (available at 
www.unfccc.int), among others. Hopefully, it will 
whet the reader’s appetite to learn more and 
drawn him to these and other references.  
 
 
2.  THE CLIMATE SYSTEM 
 
The climate system can be defined as nn 
interactive system consisting of five major 
components: atmosphere, hydrosphere, 
cryosphere, land surface, and biosphere (IPCC 
WG 1, 2001). It is continuously being forced or 
influenced by various external forcing 
mechanisms (Fig. 1). 
 
The earth's climate is driven by a continuous flow 
of energy from the sun at the rate of 342 Mm-2 
annually at the top of the atmosphere (Fig. 2). 
This energy arrives mainly in the form of visible 
light. About 30% (107 Mm-2) is immediately 
scattered back into space, but most of the 70% 
that is absorbed passes down through the 
atmosphere to warm the earth's surface.  The 
earth must send this energy back out into space in 
the form of infrared radiation to maintain long-term 
thermal equilibrium.  
 
Of the incoming solar radiation, 49% is absorbed 
by the surface (Fig. 2). That heat is returned to 
the atmosphere as sensible heat, as 
evapotranspiration (latent heat) and as thermal 
infrared radiation. Most of this radiation is 
absorbed by the atmosphere trace gases, such as 
carbon dioxide (CO2), methane (CH4), nitrous, 
oxide (N2O) and ozone (O3) absorb and emit 
infrared radiation. These GHGs act like a natural 
blanket causing a natural greenhouse effect 
necessary to keep Earth livable. Otherwise, our 
planet will be 33oC cooler on the average. 
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Fig.1  Schematic view of the components of the global climate system (bold), their processes and 
interactions (thin arrows) and some aspects that may change (bold arrows). Source: IPCC WG 1, 2001. 
 
 
Climate is to be distinguished from weather. The 
latter represents the hourly or daily fluctuations in 
the atmosphere. Weather is non-linear, chaotic 
and is non-predictable beyond 1 or 2 weeks. On 
the other hand, climate represents the “average” 
of a series of weather events.  It is the statistical 

measurement of weather variability over a period 
of time. Typically, weather statistics are averaged 
over 30-year period. 
 

 

 
Fig. 2 The Earth’s annual and global mean energy balance. (Source: Kiehl and Trenberth, 1997 as cited by IPCC WG 1, 2001). 
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3. WHAT IS CLIMATE CHANGE? 
 
The earth’s climate has been stable for about 
10,000 years (mean T not > 1ºC per century). The 
UNFCCC defines climate change as “a change of 
climate which is attributed directly or indirectly to 
human activity that alters the composition of the 
global atmosphere and which is in addition to 
natural climate variability observed over 
comparable time periods”. In contrast, the 
Intergovernmental Panel on Climate Change 
(IPCC) defines it more broadly as “any change in 
climate over time, whether due to natural 
variability or as a result of human activity”. 
 
For about 1,000 years before the Industrial 
Revolution, the amount of GHG in the atmosphere 
remained relatively constant. Since then, the 
concentration of various greenhouse gases has 
increased (Fig. 3). The amount of carbon dioxide 
has increased by more than 30% since pre-
industrial times and is still increasing at an 
unprecedented rate of on average 0.4% per year, 
mainly due to the combustion of fossil fuels and 
deforestation. Methane (CH4) concentration in the 
atmosphere increased from 700 ppb in pre-
industrial times to about 1700 ppb today due to 
agriculture, waste treatment and fossil fuel use.  
 
The increased concentration of greenhouse gases 
in the atmosphere enhances the absorption and 
emission of infrared radiation. The atmosphere’s 
opacity increases so that the altitude from which 
the Earth’s radiation is effectively emitted into 
space 

becomes higher. Because the temperature is 
lower at higher altitudes, less energy is emitted, 
causing a positive radiative forcing. This effect is 
called the enhanced greenhouse effect. 
 
Radiative forcing refers to any change in the 
average net radiative balance at the top of the 
atmosphere. Increasing GHG concentrations in 
the atmosphere will reduce radiative cooling of the 
earth, resulting in positive radiative forcing (ie 
global warming). Any radiative forcing will alter 
atmospheric and oceanic temperatures, weather 
patterns, and the entire hydrologic cycle. 
 
GHGs have varying ability to cause radiative 
forcing. To make comparison possible, each 
molecule of GHG has been assigned a global 
warming potential (for 100 years) based on CO2, 
as follows: 
 

• CO2= 1 
• CH4= 23 
• N2O= 296 

 
The relationship of atmospheric CO2 
concentration to air temperature has been 
established by scientists through ice core 
measurements, i.e. air temperature rises and falls 
with the CO2 concentration (Fig. 4). In the future, 
model projects show that there will be a rapid rise 
in CO2 emissions leading to a corresponding 
increase in CO2 concentration in the atmosphere 
(Fig. 5). It is not hard to imagine that such an 
increase will have dire repercussions to the 
Earth’s climate. 
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Fig. 3  Influence of industrialization on GHG and aerosol emissions  (IPCC WG 1, 2001) 
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                Fig  4  Relationship of CO2 concentration in the atmosphere and air temperature (Source: Jones, 2002) 
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Fig. 5  Projected increase in CO2 emissions and atmospheric concentration in the next 
100 years (Source: IPCC WG 1, 2001) 
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4. A CHANGING CLIMATE: EVIDENCES 
 
The IPCC Third Assessment Report or TAR 
(2001) provides compelling evidence that Earth’s 
climate is indeed changing as a result of human 
influence.  Its major conclusions are presented 
below. 
 
• The global average surface temperature has 

increased over the 20th century by about 
0.6°C (Figs. 6 and 7). Globally, it is very likely 
that the 1990s was the warmest decade and 
1998 the warmest year in the instrumental 
record, since 1861. 

 
• Temperatures have risen during the past four 

decades in the lowest 8 km of the 
atmosphere. Since the late 1950s (the period 
of adequate observations from weather 
balloons), the overall global temperature 
increases in the lowest 8 km of the 
atmosphere and in surface temperature have 
been similar at 0.1°C per decade. Since the 
start of the satellite record in 1979, both 
satellite and weather balloon measurements 
show that the global average temperature of 
the lowest 8 km of the atmosphere has 
changed by +0.05 ± 0.10°C per decade, but 
the global average surface temperature has 
increased significantly by +0.15 ± 0.05°C per 
decade. Fig. 8 summarizes the temperature 
indicators of climate change. 

 
• Snow cover and ice extent have decreased. 

Satellite data show that there are very likely to 
have been decreases of about 10% in the 
extent of snow cover since the late 1960s. 
There has been a widespread retreat of 
mountain glaciers in non-polar regions during 
the 20th century. Northern Hemisphere spring 
and summer sea-ice extent has decreased by 
about 10 to 15% since the 1950s. It is likely 
that there has been about a 40% decline in 
Arctic sea-ice thickness during late summer to 
early autumn in recent decades and a 
considerably slower decline in winter sea-ice 
thickness. 

 
• Global average sea level has risen and ocean 

heat content has increased. Tide gauge data 
show that global average sea level rose 
between 0.1 and 0.2 m during the 20th 
century.  Global ocean heat content has 
increased since the late 1950s, the period for 
which adequate observations of sub-surface 
ocean temperatures have been available. 

 
In addition to the above, other changes in the 
world’s climate have been observed. These 
include the following: 
 
• It is very likely that precipitation has increased 

by 0.5 to 1% per decade in the 20th  century 
over most mid- and high latitudes of the 
Northern Hemisphere continents, and it is 
likely that rainfall has increased by 0.2 to 
0.3% per decade over the tropical (10°N to 
10°S) land areas.  

 
• It is also likely that rainfall has decreased over 

much of the Northern Hemisphere sub-tropical 
(10°N to 30°N) land areas during the 20th 
century by about 0.3% per decade.  

 
• In the mid- and high latitudes of the Northern 

Hemisphere over the latter half of the 20th 
century, it is likely that there has been a 2 to 
4% increase in the frequency of heavy 
precipitation events. Increases in heavy 
precipitation events can arise from a number 
of causes, e.g., changes in atmospheric 
moisture, thunderstorm activity and large-
scale storm activity. 

 
• Since 1950 it is very likely that there has been 

a reduction in the frequency of extreme low 
temperatures, with a smaller increase in the 
frequency of extreme high temperatures.  

 
• Warm episodes of the El Niño-Southern 

Oscillation (ENSO) phenomenon (which 
consistently affects regional variations of 
precipitation and temperature over much of 
the tropics, sub-tropics and some mid-latitude 
areas) have been more frequent, persistent 
and intense since the mid-1970s, compared 
with the previous 100 years.  

 
• In some regions, such as parts of Asia and 

Africa, the frequency and intensity of droughts 
have been observed to increase in recent 
decades. 

 
 
Overall, the IPCC TAR report concluded that there 
is new and stronger evidence that most of the 
warming observed over the last 50 years is 
attributable to human activities. 
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Fig. 7  Air temperature changes from 190 0 to 1996. 

Fig. 6  Variations of the Earth’s surface temperature over the last 140 years 
and the last millennium. (IPCC WG 1, 2001) 
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5. FUTURE CLIMATE PROJECTIONS 
 
The IPCC TAR (2001) presents possible future 
climate conditions based on certain scenarios of 
global development and GHG emissions. Some of 
the key findings are presented below. 
 
5.1  Temperature 
 
The globally averaged surface temperature is 
projected to increase by 1.4 to 5.8°C over the 
period 1990 to 2100 (Figs. 9 and 10). The 
projected rate of warming is much larger than the 
observed changes during the 20th century and is 
very likely7 to be without precedent during at least 
the last 10,000 years, based on palaeoclimate 
data. 
 
Based on recent global model simulations, it is 
very likely that nearly all land areas will warm 
more rapidly than the  global average, particularly 
those at northern high latitudes in the cold 
season. Most notable of these is the warming in 
the northern regions of North America, and 

northern and central Asia, which exceeds global 
mean warming in each model by more than 40%. 
In contrast, the warming is less than the global 
mean change in south and southeast Asia in 
summer and in southern South America in winter. 
 
Recent trends for surface temperature to become 
more El Niño-like in the tropical Pacific, with the 
eastern tropical Pacific warming more than the 
western tropical Pacific, with a corresponding 
eastward shift of precipitation, are projected to 
continue in many models. 
 
5.2  Precipitation 
 
Based on global model simulations and for a wide 
range of scenarios, global average water vapour 
concentration and precipitation are projected to 
increase during the 21st century. By the second 
half of the 21st century, it is likely that precipitation 
will have increased over northern mid- to high 
latitudes and Antarctica in winter. At low latitudes 

Fig. 8  Summary of temperature indicators of climate change (IPCC WG 1, 
2001) 
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there are both regional increases and decreases 
over land areas. Larger year- to-year variations in 
precipitation are very likely over most areas where 
an increase in mean precipitation is projected. 
 
5.3  El Niño 
 
There is still a lot of uncertainty in projections of 
changes in future frequency and spatial pattern of 
El Niño events in the tropical Pacific. Current 
projections show little change or a small increase 
in amplitude for El Niño events over the next 100 
years.  However, even with little or no change in 
El Niño amplitude, global warming is likely to lead 
to greater extremes of drying and heavy rainfall 
and increase the risk of droughts and floods that 
occur with El Niño events in many different 
regions. 

 
5. 4  Monsoons 
 
It is likely that warming associated with increasing 
GHG concentrations will cause an increase of 
Asian summer monsoon precipitation variability. 
Changes in monsoon mean duration and strength 
depend on the details of the emission scenario.  
 
5.5  Sea Level 
 
Global mean sea level is projected to rise by 0.09 
to 0.88 meters between 1990 and 2100, for the 
full range of SRES scenarios (Fig. 11). This is due 
primarily to thermal expansion and loss of mass 
from glaciers and ice caps.  

 
 
 

 
 
 
 
 

Fig. 9  Projected temperature rise in the 21st century  (IPCC WG 1, 2001) 
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Fig. 10  The annual mean change of the temperature (colour shading) and its range 
(isolines) (Unit: °C) for the SRES scenario A2 (upper panel) and the SRES scenario 
B2 (lower panel). Both SRES scenarios show the period 2071 to 2100 relative to the 
period 1961 to 1990 and were performed by OAGCMs (IPCC WG 1, 2001) 
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6.   IMPACTS OF CLIMATE CHANGE 
 
6.1  Hydrology and Water Resources 
 
The effect of climate change on streamflow and 
groundwater recharge varies regionally and 
between climate scenarios, largely following 
projected changes in precipitation. A consistent 
projection across most climate change scenarios 
is for increases in annual mean streamflow in high 
latitudes and southeast Asia, and decreases in 
central Asia, the area around the Mediterranean, 
southern Africa, and 
Australia (Fig. 12).  
 
Approximately 1.7 billion people, one-third of the 
world's population, presently live in countries that 
are water-stressed (defined as using more than 
20% of their renewable water supply, a commonly 
used indicator of water stress). This number is 
projected to increase to around 5 billion by 2025, 
depending on the rate of population growth. The 
projected climate change could further decrease 
the streamflow and groundwater recharge in many 
of these water-stressed countries—for example in 
central Asia, southern Africa, and countries 
around the Mediterranean Sea—but may increase 
it in some others. 
 
Flood magnitude and frequency could increase in 
many regions as a consequence of increased 
frequency of heavy precipitation events, which 
can increase runoff in most areas as well as 

groundwater recharge in some floodplains. Land-
use change could exacerbate such events. 
Streamflow during seasonal low flow periods 
would decrease in many areas due to greater 
evaporation; changes in precipitation may 
exacerbate or offset the effects of increased 
evaporation. The projected climate change would 
degrade water quality through higher water 
temperatures and increased pollutant load from 
runoff and overflows of waste facilities. Quality 
would be degraded further where flows decrease, 
but increases in flows may mitigate to a certain 
extent some degradations in water quality by 
increasing dilution.  
 
The greatest vulnerabilities are likely to be in 
unmanaged water systems and systems that are 
currently stressed or poorly and unsustainably 
managed due to policies that discourage efficient 
water use and protection of water quality, 
inadequate watershed management, failure to 
manage variable water supply and demand, or 
lack of sound professional guidance. In 
unmanaged systems there are few or no 
structures in place to buffer the effects of 
hydrologic variability on water quality and supply. 
In unsustainably managed systems, water and 
land uses can add stresses that heighten 
vulnerability to climate change.  
 
 

Fig. 11  Projected sea level rise in the 21st century (IPCC WG 1, 
2001) 
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6.2  Agriculture and Food Security 
 
Based on experimental research, crop yield 
responses to climate change vary widely, 
depending upon species and cultivar (Fig. 13); 
soil properties; pests, and pathogens; the direct 
effects of CO2 on plants; and interactions between 
CO2, air temperature, water stress, mineral 
nutrition, air quality, and adaptive responses. 
Even though increased CO2 concentration can 
stimulate crop growth and yield, that benefit may 
not always overcome the adverse effects of 
excessive heat and drought.  
 
When autonomous agronomic adaptation is 
included, crop modeling assessments indicate, 
with medium to low confidence, that climate 

change will lead to generally positive responses at 
less than a few °C warming and generally 
negative responses for more than a few °C in mid-
latitude crop yields. Similar assessments indicate 
that yields of some crops in tropical locations 
would decrease generally with even minimal 
increases in temperature, because such crops are 
near their maximum temperature tolerance and 
dryland/rainfed agriculture predominates. Where 
there is also a large decrease in rainfall, tropical 
crop yields would be even more adversely 
affected. With autonomous agronomic adaptation, 
crop yields in the tropics tend to be less adversely 
affected by climate change than without 
adaptation, but they still tend to remain below 
levels estimated with current climate. 

 
 

 
 
 
 

Fig. 12  Pattern  of changes in runoff  (a) HadCM2  ensemble mean  (b) HadCM3 
(IPCC WG II, 2001) 
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6.3  Terrestrial and Freshwater Ecosystems 
 
Vegetation modeling studies continue to show the 
potential for significant disruption of ecosystems 
under climate change. Migration of ecosystems or 
biomes as discrete units is unlikely to occur; 
instead at a given site, species composition and 
dominance will change. The results of these 
changes will lag behind the changes in climate by 
years to decades to centuries. 
 
Distributions, population sizes, population density, 
and behavior of wildlife have been, and will 
continue to be, affected directly by changes in 
global or regional climate and indirectly through 
changes in vegetation. Climate change will lead to 
poleward movement of the boundaries of 
freshwater fish distributions along with loss of 
habitat for cold- and cool-water fishes and gain in 
habitat for warm-water fishes. Many species and 
populations are already at high risk, and are 
expected to be placed at greater risk by the 
synergy between climate change rendering 
portions of current habitat unsuitable for many 
species, and land-use change fragmenting 
habitats and raising obstacles to species 
migration. Without appropriate management, 
these pressures will cause some species currently 
classified as "critically endangered" to become 
extinct and the majority of those labeled 
"endangered or vulnerable" to become rarer, and 
thereby closer to extinction, in the 21st century. 
 
 
 

6.4  Coastal Zones and Marine Ecosytems 
 
Large-scale impacts of climate change on oceans 
are expected to include increases in sea surface 
temperature and mean global sea level, 
decreases in sea-ice cover, and changes in 
salinity, wave conditions, and ocean circulation. 
The oceans are an integral and responsive 
component of the climate system with important 
physical and biogeochemical feedbacks to 
climate. Many marine ecosystems are sensitive to 
climate change. 
 
Many coastal areas will experience increased 
levels of flooding, accelerated erosion, loss of 
wetlands and mangroves, and seawater intrusion 
into freshwater sources as a result of climate 
change. The extent and severity of storm impacts, 
including storm-surge floods and shore erosion, 
will increase as a result of climate change 
including sea-level rise.  
 
Impacts on highly diverse and productive coastal 
ecosystems such as coral reefs, atolls and reef 
islands, salt marshes and mangrove forests will 
depend upon the rate of sea-level rise relative to 
growth rates and sediment supply, space for and 
obstacles to horizontal migration, changes in the 
climate-ocean environment such as sea surface 
temperatures and storminess, and pressures from 
human activities in coastal zones. Episodes of 
coral bleaching over the past 20 years have been 
associated with several causes, including 
increased ocean temperatures. Future sea 
surface warming would increase stress on coral 

Figure 13: Ranges of percentage changes in crop yields  (expressed in vertical extent of 
vertical bars only) spanning selected  climate change scenarios—with and without agronomic 
adaptation (IPCC WG II, 2001) 
(IPCC, 2001) 
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reefs and result in increased frequency of marine 
diseases. 
 
6.5  Human Health 
 
Many vector-, food-, and water-borne infectious 
diseases are known to be sensitive to changes in 
climatic conditions. From results of most 
predictive model studies, there is medium to high 
confidence that, under climate change scenarios, 
there would be a net increase in the geographic 
range of potential transmission of malaria and 
dengue-two vector-borne infections each of which 
currently impinge on 40-50% of the world 
population. Within their present ranges, these and 
many other infectious diseases would tend to 
increase in incidence and seasonality-although 
regional decreases would occur in some 
infectious diseases. In all cases, however, actual 
disease occurrence is strongly influenced by local 
environmental conditions, socio-economic 
circumstances, and public health infrastructure.  
 
Projected climate change will be accompanied by 
an increase in heat waves, often exacerbated by 
increased humidity and urban air pollution, which 
would cause an increase in heat-related deaths 
and illness episodes. The evidence indicates that 
the impact would be greatest in urban 
populations, affecting particularly the elderly, sick, 
and those without access to air-conditioning.  
 
Extensive experience makes clear that any 
increase in flooding will increase the risk of 
drowning, diarrhoeal and respiratory diseases, 
and, in developing countries, hunger and 
malnutrition. If cyclones were to increase 
regionally, devastating impacts would often occur, 

particularly in densely settled populations with 
inadequate resources. A reduction in crop yields 
and food production because of climate change in 
some regions, particularly in the tropics, will 
predispose food-insecure populations to 
malnutrition, leading to impaired child 
development and decreased adult activity. 
Socioeconomic disruptions could occur in some 
regions, impairing both livelihoods and health. 
 
6.5  Human Settlements, Energy, and Industry 
 
The most widespread direct risk to human 
settlements from climate change is flooding and 
landslides, driven by projected increases in rainfall 
intensity and, in coastal areas, sea-level rise (see 
Table 1 for examples). Riverine and coastal 
settlements are particularly at risk but urban 
flooding could be a problem anywhere that storm 
drains, water supply, and waste management 
systems have inadequate capacity. In such areas, 
squatter and other informal urban settlements with 
high population density, poor shelter, little or no 
access to resources such as safe water and 
public health services, and low adaptive capacity 
are highly vulnerable.  
 
Industrial, transportation, and commercial 
infrastructure is generally vulnerable to the same 
hazards as settlement infrastructure. Energy 
demand is expected to increase for space cooling 
and decrease for space heating, but the net effect 
is scenario- and location-dependent. Some 
energy production and distribution systems may 
experience adverse impacts that would reduce 
supplies or system reliability while other energy 
systems may benefit.  

 
Table 1  Projected effect of sea level rise on land area and population  (IPCC WG II, 2001) 

Potential Land loss Population Exposed  
Country 

Sea Level 
Rise  
(cm) Km2 % Million % 

Bangladesh 45 15.688 10.9 5.5 5 

Bangladesh 100 29,846 20.7 14.8 13.5 

India 100 5,763 0.4 7.1 0.8 

Indonesia 60 34,000 1.9 2.0 1.1 

Japan 50 1,412 0.4 2.9 2.3 

Malaysia 100 7,000 2.1 >0.05 >0.3 

Pakistan 20 1,700 0.2 n.a. n.a. 

Vietnam 100 40,000 12.1 17.1 23.1 
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7. CONCLUDING REMARKS 
 
The foregoing discussion has shown  why climate 
change is such an important concern. While East 
Timor is concentrating on nation building 
activities, it must not neglect climate change and 

how it might affect its long term environmental 
security. 
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1. Introduction 

Since the industrial revolution around 200 years 
ago, human activities (such as the burning of oil 
and coal, and deforestation) have increased the 
concentration of the gases in the atmosphere that 
trap heat from the sun. This has meant that more 
of the sun’s heat remains within the atmosphere, 
causing warming. This warming causes changes 
in climate, weather patterns, and the hydrological 
cycle. These changes are known as Climate 
Change. This short paper discusses the likely 
changes in future climate in Timor Leste in 
general. It begins by discussing the present 
climate in Timor Leste, and discusses possible 
future changes. It is important to stress that this 
discussion of changes in climate is not a 
prediction, but rather is based on scenarios of 
future changes in energy and greenhouse gases 
and the possible implications of this for the 
climate. The techniques for producing these 
scenarios of change are imprecise, particularly at 
the scale of small islands like Timor Leste..  

 

2. Climate in Timor Leste 

It is difficult to examine present climate risk in 
Timor Leste because of the lack of consistent 
climate data. During the Portuguese period 
several stations measured rainfall/climate data for 
varying periods from 1914 to 1975, but many of 
these records are incomplete. It is unclear how 
much data was recorded during the period of 
Indonesian control from 1975 to 1999. Since 1999 
there have been no meteorological or hydrological 
services available in Timor Leste. In November 
2000, 50 rain gauges were distributed around the 
country by the Department of Agriculture and 
funded by AusAID, however little data has been 
collected from these gauges.  Automatic weather 
stations have been installed at the main airports 
(Dili, Baucau and Suai) by the Australian Bureau 
of Meteorology (Darwin). Weather or seasonal 
climate forecasts have only been used 
sporadically by the National Disaster Management 
Office, and these were based on information 
available from the internet. Furthermore, there are 
currently no means to communicate this 
information to the users that require it. The 
Australian Bureau of Meteorology will be providing 
weather forecasts for Timor Leste for as long as 

Australian forces are present in the territory (see 
http://www.bom.gov.au/reguser/by_prod/aviation/) 

As well as this lack of data about temperature and 
rainfall, there does not appear to be any data on a 
range of climate related processes like river 
runoff, tides, floods, and groundwater levels. This 
lack of data means that it is very difficult to say if 
climate is changing in Timor Leste. It also means 
there is insufficient data on which to base 
scenarios of future climate changes and its impact 
on environmental and social systems. 
Nevertheless, some broad conclusions about 
climate change in Timor Leste can be drawn and 
these will be discussed in the following pages. 

Timor Leste is predominately influenced by the 
monsoon climate. There are two distinct rainfall 
patterns: the Northern Monomodal Rainfall 
Pattern produces a 4-6 month wet season 
beginning in December which affects most of the 
northern side of the country and tapers to the 
East; and the Southern Bimodal Rainfall Pattern 
which produces a longer (7-9 month) wet season 
with two rainfall peaks starting in December and 
again in May which affects the southern side of 
the country (Keefer 2000: 11). Rainfall can be 
broadly described as being low to very low along 
the northern coast of Timor Leste 
(<1000mm/annum), low to moderate throughout 
the central and elevated areas (1500-
2000mm/annum), and relatively high 
(>2500mm/annum) in high altitude areas which 
are mostly in the west. In common with most 
tropical locations, extremely heavy rainfalls 
occasionally occur over Timor Leste during 
relatively short time intervals.   

As is characteristic of the tropics, there is little 
temperature variation from month to month in 
Timor Leste. Keefer (2000: 10) reports that at any 
given place monthly mean temperatures vary by 
no more than 3 degrees Celsius between the 
coolest months of July and August to the warmest 
months of October and November. Diurnal (daily) 
temperature variations range from 7 to 13 degrees 
Celsius (Keefer 2000: 10).  The most striking 
temperature variations occur with altitude. 
Temperature decreases with altitude: for example 
in Maubisse which is 1400 meters above sea level 
the mean monthly temperature is approximately 
17 degrees in July and 24 degrees in November, 
compared with Liquica which is 25 meters above 
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sea-level where the mean monthly temperature is 
approximately 25 degrees in August and 31 
degrees in February (from Keefer 2000).   

 

Monthly distribution of rainfall for key regions in Timor Leste 
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 Figure 1: Monthly distribution of rainfall for key regions in Timor Leste (based on data from Ferreira 
1965). 

 

Variability in Timor Leste’s climate is significantly 
influenced by the El Nino Southern Oscillation 
which, in El Nino years, changes the timing and 
volume of rainfall (BMRC 2003). In some places, 
such as Ainaro, Lolotoe, Lore, and Los Palos 
annual rainfall is up to 50% less than average in 
El Nino Years. In others, such as Bacau and 
Oecussi, annual rainfall in El Nino years is greater 
than average. In all places El Nino causes 
reduced rainfall in the January – March wet 
season, with some places experiencing only 25% 
of the rainfall usually received in these months. In 
general the wet season is delayed by two to three 
months in El Nino years, with implications for crop 
planting and food security. In the year following an 
El Nino rainfall can be higher than the annual 
average, with implications for flooding. In addition 
to drought caused by El Nino events, Timor Leste 
also appears to experience drought every four 
years (Dolcemascolo 2003). In these times the 
November wet season begins at the usual time, 
but rainfall is significantly less.  

 

3. Future climate scenarios in Timor Leste 

The identification of future climate change is 
generally done with the use of coupled 
atmosphere-ocean global climate models 
(AOGCMs), which provide a comprehensive, but 
still uncertain representation of the climate 
system. Lal et al. (2001) have only rated a few 
AOGCMs to have some skill in simulating the 
broad features of present-day climate and its 
variability over Asia. These models are still very 
uncertain in particular for a small and 
mountainous island like Timor Leste where higher 
spatial resolution models are required. 

Table 1 shows the potential changes for 
temperature and rainfall in South East Asia. It 
shows that on an average seasonal basis Timor 
Leste is likely to be both warmer and wetter in the 
future. Within years the increase in temperature 
will be slightly greater in winter than in summer. 
These increases in temperature and rainfall are 
smaller than increases in all of Asia and across 
the globe.   

Using the CSIRO regional climate model that has 
one grid point above Timor Leste, and our own 
interpretation of the model, Figure 3 compares 
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past rainfall with a plausible future rainfall 
scenario. Under this climate change scenario 
precipitation decreases from January to March 
and increases between September and 
November. This implies that compared to the 

present there could be less rainfall in the wet 
season and more rainfall in the traditional dry 
season. This may affect the planting and 
harvesting cycle for non-irrigated crops such as 
maize. 

 
 2020s 2050s 2080s 
 Annual Winter Summer Annual Winter Summer Annual Winter Summer 
Temperature 
change (°C) 

1.05 1.12 1.01 2.15 2.28 2.01 3.03 3.23 2.82 

Precipitation 
change (%) 

2.4 1.4 2.1 4.6 3.5 3.4 8.5 7.3 6.1 

 

Table 1. Plausible changes in area-averaged surface air temperature and precipitation over South 
East Asia as a result of future increases in greenhouse gases (under IS92 emission scenarios), as 
inferred from an ensemble of four AOGCMs.  
 
 

The AOGCMs that are used to provide these 
estimates of future climate change are less 
reliable in predicting extreme climate events such 
as drought and flood. In general it is expected that 
there may be an increase in the intensity 
(frequency is less certain) of extreme precipitation 
events such as droughts and floods. Given that 
Timor Leste already experiences damaging 
droughts and floods which result in decreased 
agricultural production, damage to    infrastructure 

 

 

and loss of life, this increase in intensity and 
possible frequency of extreme events in the future 
may be the most serious implication of climate 
change for Timor Leste. It is also thought that 
climate change may result in increasingly intense 
and possibly more frequent tropical cyclones, 
however these have rarely affected Timor Leste. 
Of greater concern is a possible link between 
climate change and El Nino events which may be 
more severe in the future. 
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Figure 2. Monthly rainfall distribution for Dili for the period 1952-1996 and the future period 
2070-2100 based on the interpretation of the CSIRO regional climate model. 
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It is thought that climate change may result in 
mean sea-levels rising by between 9 and 88 cms 
by the year 2100. There has been no research on 
the implications of this for Timor Leste. However, 
low lying coastal areas, including Dili, may be 
adversely affected if the rate of rise is high. Public 
and private infrastructure, agriculture and 

freshwater resources may all be at risk. It is 
important to note though that sea-level rise is not 
a short-term problem for Timor Leste, and while it 
may be advisable for planning codes to take into 
account likely future sea-level rises, it is the 
aforementioned changes in climate and extreme 
events that are of greater concern.  
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OPEN FORUM: SESSION 1 
 
Q1  Influence of global climate change – understand the greenhouse effects/global warming, but what about 
influence of greenhouse gas in reality in Timor-Leste? How do we decrease the greenhouse effect globally 
and in Timor-Leste? 
 
Dr. Rodel Lasco:   

• Timor Leste has little emissions so what can we do? This is Timor-Leste’s issue – a collective decision 
between CSO’s, NGO’s and government should be made as to how to address emissions. 

• Regarding the Kyoto Protocol mechanism – if Timor-Leste signs UNFCCC, it can participate in CDM – 
considering the important concepts of additionality and incremental change. 

 
Q2  Comment: Agree that agriculture and the environment go hand in hand! 
Q3  Many climate change models have been presented but all are a little different. What are the different 
models, which models should be used, and what are the margins of error? 
Q4 The government must be involved on a community level. What measures can we implement to support 
customary law (tara bandu)? 
 
Dr. Jose Augusto F. Teixeira 
• While tara bandu is part of the government’s forestry program, the problem in Timor-Leste is not law, but 

education and awareness and community participation. 
• Timor-Leste needs laws but community practices also regulate themselves. 

• The government talks a lot about the environment but must also talk about community based 
management of natural resources. 

• However, there is not yet adequate donor support here – we need investment in this sector. 

• Regarding natural resource management, there is currently a lack of mechanism in Timor-Leste;  
ministries need to better work together to create integrated and coordinated systems to approach this 
issue. 
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Dr. Estanislao Alexio da Silva 
Minister of Agriculture, Forestry and Fisheries 
• Timor-Leste now has many problems regarding the impacts of climate change – related to, for example, 

wildlife, coral reefs, rivers – more detailed studies will be carried out in these areas in the coming year. 
• We currently don’t have good meteorological data and to collect this data, we require more support along 

the lines of equipment and trained personnel. 
• We need to develop the capacity first; we currently don’t have enough knowledge. 
• Having the tara without the bandu doesn’t work! 
• While the community must be integrated and actively participating, we must provide alternatives to 

current bad practices (i.e. burning). 
• Indonesian laws are in place but our judicial system doesn’t support them and lawmakers cannot 

implement them. 
 
Dr. Jon Barnett 
• The IPCC recognizes 4 models that reasonably estimate climate change in tropical Southeast Asia; the 

range of uncertainty is not known. 
• Data for East Timor is based on a model for the region but with the problem that it is based on only one 

data point in Dili. 
• The model shows that it will rain less in the wet season and more in the dry season. 
• Regarding climate change as an interrelated issue with agriculture, this is a complicated issue and 

government and civil society must work together to integrate an environmental management system - 
EVERY country faces this issue. 

• Most countries that join the UNFCCC form a team of about 10 people consisting of representatives from 
each sector. This is a very useful way of forming networks and processes that work across ministries, 
making implementation of the convention easier across many sectors related to natural resources. 

 
Q5  There is much uncertainty about how climate change will affect people’s well-being. Concerning the 
small scale of Timor-Leste, who is contributing? It is the BIG countries, while the SMALL countries suffer. We 
therefore need better dialogue between countries. Given the lack of awareness of the issues in Timor-Leste, 
what ideas, approaches and recommendations can be made for Timor-Leste to avoid going in the wrong 
direction?  
Q6  Focusing on the future, what might the impacts be on Timor-Leste’s push for development? What 
potential activities by people/animals in the community might be helpful to create change? What do you see 
in the future? And with regards to tourism? 
Q7  We know development is not separate from environment. In Dili, there are many cars and therefore 
increasing CO2 emissions. Does the Department of Environment have plans to control vehicular and 
industrial emissions? Regarding destruction of the marine environment, what plans have the Ministry of 
Agriculture for watershed management? 
 
Dr. Jon Barnett 
• We know placing the responsibility on developed countries for emissions is absolutely correct. 

Historically speaking, the bulk of the emissions of the richer countries have come from the clearing of 
their own forest/land in industrialization and the inherent use of fossil fuels. By this process they 
generate a lot of wealth and income.  

• It is unfortunate, but well recognized, that the poorer countries feel the effects and impacts of the 
decisions of the richer countries.  

• The UNFCCC is the result. It recognizes the responsibility of developed countries and asks them to do 
something about it. It recognizes inequalities and seeks to reduce emissions in developed countries by 
imposing targets – this is not much but a first step. The UNFCCC doesn’t impose these targets on 
developing countries and instead assists them to develop well (i.e. with renewable energy systems). 

• Most developed countries have signed the Kyoto Protocol, therefore agreeing to reduce emissions, 
however, Australia, U.S.A. and Russia have not.  

• The agreement also recognizes different developing countries – specifically ‘least developed countries’ – 
and assists them in adaptation by providing programs for research, preparation and capacity building (i.e 
programs like the ‘national adaptation plan of action’ which provides members up to US$300,000 in 
funds). Many developing countries are using this program to prepare to adapt to climate change. 

• Therefore, joining the convention gives Timor-Leste the opportunity to build capacity, gain technical 
assistance and technology, and garner funding to assist in adapting to climate change. Importantly, 
renewable energy projects funded through the convention provide many possibilities for Timor-Leste – 
i.e. reducing need for wood for cooking. 
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• Regarding the future impact on development, we must consider two situations: one, global issues and 
external influences, and two, community issues and internal influences 

 
Dr. Jose Augusto F. Teixeira 
• Timor-Leste does not have big chemical industries – only smaller industries, though there is significant 

burning of forests. The Department of Environment wants to implement Environmental Impact 
Assessment Law and pollution control laws but is currently still using Indonesian laws and standards. 
Manufacturers and industries in Dili (particularly in Komoro) must be controlled, but quantification is 
difficult. We need more capacity to establish environmental laboratories and equipment for measuring 
emissions. Equipment currently held is non-operational.  

• A lot of Timor-Leste’s emissions come from vehicles. Many vehicles come from Singapore and are using 
unleaded fuel – in Timor-Leste we use any kind of fuel – poor fuel – and this leads to bad emissions. 
This must be considered too. 

• We need to fulfill requirements under Indonesian laws but must also consider difficulty in implementation 
due to financial investments. 

 
 
Summary 
Dr. Benjamin Corte Real 
• The people of Timor-Leste have the ability to deal with climate change issues. 
• People’s activities will affect the environment and climate changes. 
• We can see people’s impacts by what has happened in developed countries - we can learn from that! 
• We need studies to establish better methods before development – considering causes and effects 

related to health, human attitudes, agricultural practices, etc. 
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The United Nations Framework Convention on Climate Change 
 

Ian Fry: International Environmental Advisor, Government of Tuvalu: ianfry@ozemail.com.au 
 
This discussion is extracted from: Jon Barnett, Suraje Dessai, and Roger Jones. 2003. Climate Change In 
Timor Leste: Science, Impacts, Policy and Planning. Briefing to Government, civil society, and donors, 
República Democrática de Timor-Leste. The University of Melbourne and CSIRO, Melbourne. Available 
December 2003. 
 
 
Introduction 

The United Nations Framework Convention on 
Climate Change (UNFCCC) is the multilateral 
environmental agreement designed to deal with 
the global problem of climate change. The 
UNFCCC was adopted in 1992 at the Rio “Earth 
Summit” and now enjoys almost universal 
membership (exceptions include Afghanistan, Iraq 
and Timor Leste), with 187 governments having 
ratified the Convention (as of 17 February 2003).  

The Convention’s ultimate objective is “the 
stabilization of greenhouse gas concentrations in 
the atmosphere at a level that would prevent 
dangerous anthropogenic interference with the 
climate system” (Article 2). The Convention tries 
to do two basic things: 1) reduce emissions of 
greenhouses gases, 2) assist developing 
countries to prepare for the negative effects of 
climate change. In terms of these: 

1) The UNFCCC seeks to control emissions 
of greenhouses gases. This is called 
mitigation, and it has been the principal 
focus of the UNFCCC thus far. The 
Convention requires only the developed 
countries to reduce emissions of greenhouse 
gas emissions. It does not require, but aims 
to assist, Least Developed Countries 
(LDC’s) like Timor Leste to develop non-
polluting forms of energy. Emissions 
reduction targets for developed countries 
and economies-in-transition are specified in 
the Kyoto Protocol. 

2) The Convention also asks developed 
countries to consider supporting Least Developed 
Countries (LDCs) like Timor Leste to begin 
activities related to adaptation. As a result of the 
Marrakesh accords arising out of the seventh 
Conference of Parties (COP) to the UNFCCC, 
there will in the future be increasing effort put into 
adaptation activities in LDCs. Importantly, these 
adaptation activities can involve activities that help 
with existing climate problems such as drought 
and flood.  

In these ways the UNFCCC makes no compulsory 
demands of Timor Leste, but it can assist in 
sustainable development. The cost to Timor Leste 
of one year’s membership of the UNFCCC in 
2004 is assessed to be no more that US$171. The  

 

Secretariat of the UNFCCC pays for at least one 
person from each Least developed Country  to 
attend the annual Conference of Parties, which is 
a key diplomatic event. A Portuguese version of 
the UNFCCC can be found at 
www.mct.gov.br/clima/convencao/texto.htm. 

Another important consideration for Timor Leste is 
possible membership of the Alliance of Small 
Island States (AOSIS). AOSIS is a group of small 
island countries that has developed to act 
collectively on environment and development 
issues at the UNFCCC and also in the larger 
United Nations System. It is an important voting 
bloc because it comprises ~ 20% of all votes in 
the United Nations General Assembly. East Timor 
would be eligible to become a member of AOSIS. 
So membership of the UNFCCC can bring some 
potentially important diplomatic gains to Timor 
Leste as well as increasing opportunities for 
assistance for sustainable development.  

Opportunities for Funding and Support  

Once a member of the UNFCCC Timor Leste is 
eligible for immediate funding. The financial 
mechanism of the UNFCCC is called the Global 
Environment Facility (GEF). GEF funds are 
disbursed by one of three agencies, the United 
Nations Development Program, the World Bank, 
or the United Nations Environment Program.  
Between 1991 and 1999 the GEF funded 227 
climate change projects, allocating $884 million 
which was matched by more than $4.7 billion in 
co-financing from donors, the private sector, and / 
or host countries.   

How to Join the UNFCCC 

If East Timor wants to become a Party to the 
UNFCCC it needs to ratify the UNFCCC through 
its national legislation. The instrument of 
ratification should be sent to the UN depositary at: 

Chief, Treaty Section 
Office of Legal Affairs 
United Nations Headquarters 
New York, New York 10017 
United States of America 

It is best if the instrument is submitted through the 
office of the Permanent Mission to the United 
Nations in New York. Ninety days later the 
Convention will enter into force for Timor Leste. 
After entry into force the Government will receive 
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an information note from the Secretariat of the 
Convention that includes information regarding 
the function of the national focal point, which the 
government will have to appoint.  

As a Party to the UNFCCC, Timor Leste will have 
full powers, including voting, at sessions of the 
Conference of the Parties (COPs; the UNFCCC 
decision-making body).  

The Alliance of Small Island States receives legal 
advice from the Foundation for International 
Environmental Law and Development. They 
suggest adding the following declaration when 
signing the instrument of ratification:  

"The Government of Timor Leste declares its 
understanding that signature of the 
Convention shall in no way constitute a 
renunciation of any rights under international 
law concerning state responsibility for the 
adverse effects of climate change, and that 
no provisions in the Convention can be 
interpreted as derogating from the principles 
of general international law." 



Proceedings from the 1st National Workshop on Climate Change, Dili, 19 November 2003 

RDTL  --  UNDP – CARE --  CIDA 

26

Global Environmental Facility (GEF) 
Dr. Rizaldi Boer -UNDP  

 

Background 
 
In the present time, humanity is facing serious 
threat due to unprecedented confluence of 
changes in the global environment. For nearly 
three decades, many evidences show that 
biosphere, atmosphere, hydrosphere systems are 
degrading due to human activities.  Loss of 
biological diversity, increase of pollutants, GHG 
concentration and ozon depletion substances in 
the atmosphere, and degradation of the oceans 
and international waters, has been observed.  If 
efforts to preserve and to restore the global 
environment are not well taken, these global 
environmental changes will definitely threaten the 
well being of future generations.   

 
The international community of nations has taken 
action against these threats by forging the 
Convention on Biological Diversity (CBD), the 
United Nations Framework Convention on Climate 
Change (UNFCCC), and by establishing the 
Global Environment Facility (GEF).  The GEF, 
which was established in 1991, acts as the 
financial mechanism for both Conventions by 
providing partial funding for projects in eligible 
countries that strive toward the goals stated in 
each Convention.   In addition, the GEF also 
collaborates closely with other treaties and 
agreements, such as International Waters, POPs, 
CCD, Montreal Protocol, to reach common goals. 
 
GEF Implementing Agencies (IA) 
 
GEF operations are coordinated by a Secretariat 
in Washington, D.C., and carried out by a tripartite 
partnership composed of the United Nations 
Development Programme, the World Bank, and 
the United Nations Environment Programmes, 
which are referred to as the three Implementing 
Agencies. Projects and programmes that receive 
GEF co-financing are developed and implemented 
in partnership with one of these three institutions. 
Any governmental agency, non-governmental 
organization, educational institution, or private 
sector company in an eligible country may 
propose a project to one of the GEF Implementing 
Agencies at any time.  In the near future, number 
of implementing agencies may be expanded into 
10 IAs. 
 
Type of Projects 

 
The project that can be proposed to GEF should 
fit into the following operational programs: 

1. Biodiversity: Arid and semi-arid 
ecosystems.  

2. Biodiversity: Coastal, marine and 
freshwater ecosystems.  

3. Biodiversity: Forest ecosystems.  
4. Biodiversity: Mountain ecosystems.  
5. Climate Change: Removing barriers to 

energy conservation and energy 
efficiency.  

6. Climate Change: Promoting the adoption 
of renewable energy by removing barriers 
and reducing implementation costs.  

7. Climate Change: Reducing the long-term 
costs of low greenhouse gas emitting 
energy technologies.  

8. International Waters: Water body-based 
programme.  

9. International Waters: Integrated land and 
water multiple focal areas.  

10.  International Waters: Contaminant-based 
programme. 

11.  Climate Change: Promoting 
Environmentally Sustainable Transport 

12.  Biodiversity: Integrated Ecosystem 
Management 

 
In addition to the above programs, the GEF also 
provide financial assistant to developing countries 
to assisting the countries fulfill their obligations 
under the CBD and the UNFCCC.  In the case of 
climate change, the GEF will provide financial 
support to enable the countries to prepare the 
National Communication.  The activities being 
covered under this project are the development of 
National GHG inventory, National Climate Policies 
and Vulnerability and Adaptation Assessment to 
Climate Change. 

 
The operational Program number 12 aims to 
provide a comprehensive response to multiple 
GEF objectives reflected in the Operational 
Strategy.  Enhancing ecosystem and natural 
resource management with the view to optimizing 
ecosystem services may help to generate global 
benefits; such as: 

(a) Conservation and sustainable use 
of biological diversity, including 
prevention or control of land and 
water degradation and 
rehabilitation of ecosystems 

(b) Sequestration of greenhouse 
gases, including increased 
production of biomass for food, 
fuel, construction and many other 
human uses 

 



Proceedings from the 1st National Workshop on Climate Change, Dili, 19 November 2003 

RDTL  --  UNDP – CARE --  CIDA 

27

(c) Conservation of international 
watersheds, including prevention 
of contamination with POPs and 
other pollutants 

 
GEF Funding Categories 

 
GEF funding is categorized into three: Full-size, 
Medium Size, and Small Grant.  Different from the 
first two projects size, the GEF Small Grant 
project (SGP) does not require GEF Secretariat 
and GEF Council approval.  Each country 
participating in the SGP has its own National 
Coordinator, National Selection Committee, and 

National Strategy. Project selection occurs at the 
national level. The SGP is managed solely by 
UNDP.   
 
Considering the extensive development work that 
is required to produce either a full or a medium-
sized project brief that is ready for submission to 
the Council, project proponents often request a 
preparatory grant.  Thus, GEF also provides 
preparatory grant, i.e. the Project Development 
Facility A and B (PDF-A and PDF-B).  The size of 
funding that can be requested based on the GEF 
funding categories is presented in Table 1. 

 
Table 1.  Size of funding based on GEF funding categories 

 
Funding Pathway Funding Level Gestation Period Project preparation 

Funding 
Full Size Project Greater than US$ 1 

million 
6-24 months PDF-A-up to US$25K; 

PDF-B-up to 
US$350K. 

Medium size project US$50K-US$1 million 6-12 months PDF-A-up to US$25K 
Small Grant Project Up to US$50K 3-6 months Up to US$2K 
 
One of principles in proposing the GEF project is 
to follow the concept of incremental costs.  The 
basic idea behind Incremental Costs is the need 
for projects to represent a working partnership 
between GEF resources and the recipient country, 
or group of countries in the case of a regional 
project.  Thus, the GEF will cover only the cost of 
activities for the global environment beyond what 
is required for national development.  In other 
word, GEF projects must complement national 
programs and policies to maximize global benefits 
or in simple way the incremental cost (project 
budget) is equal to cost of GEF alternative minus 
cost of baseline.  Cost of baseline is the cost 
required by the countries to carry out activities for 
the global environment in the absence of GEF 
funding. 
 
GEF Strategic Considerations 

 
In developing GEF projects, the activities should 
be designed so as to (i) be consistent with 
national and, where appropriate, regional 
initiatives, (ii) strive to ensure sustainability of 
global environmental benefits, (iii) reduce the risk 
caused by uncertainty, (iv) complement traditional 
development funding, (v) facilitate effective 
responses by other entities to address global 
environmental issues, (vi) be environmentally, 
socially, and financially sustainable, and (vii) avoid 
transfer of negative environmental impacts 
between focal areas.  
 

GEF Strategic Priorities for 2003-2006 

For the fiscal year of 2003-2006, GEF has set up 
strategic priorities for climate change programs  
amounting to about 132 Million US$ for FY 2003, 
185 million US$ for FY 2004 and 222 million US$ 
for FY2005 (Table 2). 
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Table 2.  GEF Strategic priorities for climate change in 2003-2005 

 
Fiscal year (million)   No Strategic Priority 
FY03 FY04 FY05 Indicator Target 

S1 Transformation of 
markets for high 
volume products 

28 25 25 GWH per annum of annual 
energy saving from 

2000 GWh 
p.a. 

S2 Increased access 
to local sources of 
financing 

16 30 38 Funding volume of 
public/private lending for 
applications targeted by 
project 

US$700 
millions 
 
 

MW of RE power sector 
investment 

4000 MW S3 Power sector 
policy 

48 40 40 

Number of countries with 
explicit RE/EE power sector 
policies 

10 
additional 
countries 

Number of additional serve 
with RE 

2 million 
people 

Number of additional social 
services (school etc.) using 
RE 

20000 

S4 Productive use of 
renewable energy 

20 35 40 

Income generating 
opportunities gained from 
renewable energy 

10000 

S5 Global market 
aggregation and 
innovation 

0 30 35 Actual and 
planned/committed additional 
global investment in targeted 
technologies measured in a 
number of business plans 

2 

Number of cities with 
integrated sustainable 
transport plans in place 

20 

Number of cities with bus 
rapid transit plans completed 

15 

 
S6 

Modal shift and 
clean technology 

20 20 39 

Kilometers of additional 
bikeways constructed 

300 

 

OPEN FORUM: SESSION 2 
 
Q1  Given the information presented, we can see that Timorese people must work to discover their place 
with regards to the climate change issue. Although not yet a part of the UNFCCC, Timor-Leste has been 
invited to join ASEAN. This is an opportunity to learn and Timorese must bring this information and turn it into 
recommendations for the Department of Foreign Affairs. This is not a difficult process. The impacts of climate 
change are becoming hazardous and climate needs to become a concern. Timor-Leste should consider 
collaboration with UNFCCC over the next years. 
Q2  There is still confusion regarding the UNFCCC but we can see it is something to be taken seriously. We 
must look to other countries for advice. Why does the UNFCCC oblige us to participate, but cannot be 
implemented? 
Q3  What is your opinion on the following three scenarios?  
Q4 How serious are the conventions regarding renewable energy? What about sink increases and 
renewable energy? This has important implications for Timor-Leste’s policy making. 
 
1) Will Timor-Leste get any credit for harvesting the existing open gas sources and seepage on the south 
coast of the country?  
2) Can Timor-Leste get credit for injecting oil and gas (deep mine injection) as a carbon sequestration 
method?  
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3) Can Timor-Leste get credit for keeping these resources for the future generation (i.e. credit for NOT using 
them?) 
 
Mr. Ian Fry 
• Regarding joining the UNFCCC, the government of Timor-Leste must consider climate change policy 

making in light of other policies. 
• Why become a party to the UNFCCC if key countries aren’t playing the game (i.e. U.S.A.)? It is a matter 

of what leverage can be use to put pressure on these countries. Joining will also reward those countries 
who have ratified. We can work together with these countries for trade benefits, therefore creating a 
market incentive to join. 

• Regarding the scenarios  
1) Tapping and using the methane emissions on the south coast can decrease climate change, but If 

they are natural, they are not addressed under the UNFCCC because the UNFCCC relates to 
anthropogenic emissions. 

2) Deep mine injection is a valid method of carbon sequestration and could be considered. 

• Not harvesting resources (and leaving them for future generations) may be difficult to credit due to 
quantification issues. This measure could also undermine the UNFCCC. 

 
Dr. Jose Augusto F. Teixeira 
• Many nations are signing the convention, but who is actually reducing? 
• If we have credits, what is the potential for us to benefit under the Clean Development Mechanism 

(CDM)? 
 
Mr. Ian Fry 
• US currently gives 21% of emissions. 
• The CDM market is currently low because the US is not a part of it.  
Thus the most significant benefit for joining is the money available for adaptation (i.e. reforestation, etc). 
 
Dr. Jose Augusto F. Teixeira 
• Initiative must come from the government and parliament to introduce actions to address the issue of 

climate change. 
 
Dr. Rizaldi Boer 
• The commitments of and under the UNFCCC are real. There is a commitment to develop capacity of 

local communities. Timor-Leste has lots of opportunities because it has not accessed these funds 
before. But we must first ratify convention! 

• There are lots of great possibilities for Timor-Leste regarding renewable energy because the country 
does not have a power grid.  

• There is also opportunity to increase the capacity of the ecosystem to sink carbon and therefore adapt to 
climate change – opportunities lie in the  CDM and reforestation. 

• Money is also available from the Biodiversity Convention.  
Under the UNFCCC, developing countries are not obliged to reduce emissions, so how does Timor-Leste 
contribute? How Timor-Leste best use resources is the real issue. Good choices will be rewarded with good 
karma. 
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Vulnerability and Adaptation to Climate Change in Timor Leste 
 

Jon Barnett, The University of Melbourne: jbarn@unimelb.edu.au 

This discussion is extracted from: Jon Barnett, Suraje Dessai, and Roger Jones. 2003. Climate Change In 
Timor Leste: Science, Impacts, Policy and Planning. Briefing to Government, civil society, and donors, 
República Democrática de Timor-Leste. The University of Melbourne and CSIRO, Melbourne. Available 
December 2003. 
 
1. Introduction 

This short paper discusses the potential ways in 
which expected changes in temperature and 
rainfall may affect people and the environment in 
Timor Leste. It is tentative and uncertain; it is not 
based on detailed empirical data but on 
preliminary observations and a number of reports 
and articles. It is a preliminary, cursory, and 
incomplete overview of a complex set of issues. 
Much more needs to be done, and the detailed 
research that is required to accurately understand 
vulnerability to climate change in Timor Leste 
should be done by Timorese people, with financial 
and where necessary technical assistance 
provided by the United Nations Framework 
Convention on Climate Change. 

 

2. Vulnerability  

In climate change terms vulnerability is defined as 
“the degree to which a system is susceptible to, or 
unable to cope with, adverse effects of climate 
change, including climate variability and 
extremes” (McCarthy et al 2001: 995). The degree 
to which a society is vulnerable to climate change 
is a function of three factors: 1) the ways in which 
climate changes and the speed of those changes; 
2) the extent to which the welfare of people 
depends on climate sensitive systems; 3) and the 
capacity of the society to adapt to climate-induced 
changes (discussed later in this section).  

Water is a critical resource in Timor Leste. Water 
supply, and in particular lack of water in the dry 
season, is the most important environmental 
constraint on agricultural production. Farmers 
identify rainfall and water availability as the two 
principal environmental constraints on production 
(in Dolcemascolo 2003: 11). Climate change 
could result in an increased amount of rain 
received throughout the year. However, the wet 
season may be slightly drier and the dry season 
may be slightly wetter. Rainfall may come in the 
form of fewer but more intense events. El Nino 
events which result in delayed rain and less rain 
may become more severe.  This has implications 
for drought, floods, and water quality. 

Timor Leste is already vulnerable to drought due 
to both a relative lack of reliable rainfall, as well as 
minimal water resource infrastructure. This 
existing vulnerability is a good indicator of likely 
future vulnerability to changed rainfall patterns.  

 

Timor Leste is also prone to flooding, which is 
most frequent on the Southern side of the country. 
The severity of floods and landslides is 
exacerbated by upland farming practices which 
cause deforestation and soil erosion (Sandlund et 
al 2001). Because it may result in more frequent 
and more intense rainfall events, when coupled 
with existing processes that cause deforestation 
and soil erosion, climate change could result in 
increased flood damage and landslides. If climate 
change results in more intense rainfall, and land 
clearing continues unabated (which increases 
rates of erosion), then problems of water quality 
may worsen. 

Agriculture is the most important sector of activity 
in Timor Leste. Assessments of the vulnerability 
and adaptive capacity of agricultural systems is 
therefore a priority, particularly given that this 
sector is more sensitive to climate than any other. 

Maize is the most abundant and accessible food 
crop, making it the most important source of food 
security in Timor Leste. In most places maize is 
grown in shallow soils on steep slopes using 
shifting cultivation that results in deforestation 
(Bouma and Kobryn 2004, Sandlund et al 2001). 
Because maize production is not irrigated and 
relies on reliable and regular rainfall in the wet 
season, because soils are not particularly fertile, 
and because maize production occurs on steep 
slopes, it is vulnerable to drought and irregular 
rainfall. The unpredictability of rainfall in affects 
the timing of planting, and planting too early can 
cause seeds to be wasted (FAO 2003).  

Rice is the second most important food crop in 
Timor Leste. Areas that are able to produce at 
least one rice crop per year tend to experience 
more food security than those that cannot (UNDP 
2002). Irrigation is a critical input for rice 
production. However, in most places there is 
insufficient water in the dry season, and no 
significant water storage systems, for there to be 
year-round irrigation of rice crops. The areas that 
produce a single crop each year, and which 
account for the bulk of rice production, may be 
sensitive to climate change, particularly if rainfall 
in the west season decreases. Rice crops in flood 
prone areas may experience reduced production 
due to flooding.  
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Coffee is an important cash crop in Timor Leste. It 
is an important factor in the livelihoods of many 
Timorese families. However, the real price of 
coffee is now some 25% of the price in 1960. 
Coffee requires an average annual rainfall of 
some 2-3,000 mm per year, relative humidity of 
70-90%, and a distinct dry season for flowering 
and ripening of berries (Dolcemascolo 2003). 
Climate change may result in changes in humidity 
at lower altitudes where coffee is grown, and an 
overall shifting upwards of the altitude band 
favorable for coffee production. Increased rainfall 
in the dry season may also have an adverse effect 
on flowering and ripening of berries. 

Many household in Timor Leste are food insecure. 
Climatic events can and may continue to impact 
on food security because of excess dependence 
on climate-sensitive household food production, 
and a lack of employment and other income 
earning opportunities. A secondary effect of 
climate change on food security may arise 
through an increase in diseases resulting in 
secondary malnutrition. 

Soil erosion caused by clearing of vegetation on 
steep slopes is a major environmental problem in 
Timor Leste (Bouma and Kobryn 2004, Sandlund 
et al 2001). Clearing land of established 
vegetation means that rainfall runoff is greater 
(less water permeates into the soil), which in turn 
means increased rates of soil erosion, increased 
risk of flooding downstream, and increased 
sediment loads and decreased water quality 
downstream (Abrantes 2001). It also increases 
the risk of landslides. The absence of established 
vegetation also means less retention of soil 
moisture. Given current trends in land use 
coupled with possible changes in rainfall patterns 
due to climate change, rates of soil erosion may 
increase. 

Climate change is likely to result in a rise in global 
average sea levels of between 9-88 cms by the 
year 2100. A rapidly rise in sea-level along Timor 
Leste’s coastline may have a number of adverse 
effects. Infrastructure such as buildings and 
roads, and activities such as agriculture that are 
close to the shore may be impacted by shoreline 
retreat. Rising sea-levels can also cause salt 
water intrusion into freshwater aquifers. Rising 
sea-levels coupled with a  potential increase in the 
severity of rainfall events can combine to cause 
more flooding at the mouths of rivers.  

Climate Change may have significant impacts on 
human health (McMichael and Githeko 2001). It 
may interact with rural poverty and existing 
agricultural systems to cause a decline in food 
security and nutrition. Increased temperature 
coupled with changes in rainfall can change the 
distribution and concentration of mosquitoes 
which spread diseases such as malaria and 
dengue fever. Declining water quality due to an 
increased volume of suspended sediments can 

cause an increase in water borne diseases. If 
there are more intense rainfall events coupled 
with continued rates of land clearing then injury 
and death from flooding, and landslides, may 
increase.  

Underlying all of the problems discussed is the 
effect of violent conflict from 1975 to 1999, and 
the damage to infrastructure caused in 1999. This 
is an important cause of poverty which is the 
underlying cause of poor health, the need to clear 
trees for sale as a source of income, the lack of 
inputs into agriculture and the subsequent need to 
farm using shifting cultivation which does not 
produce a food surplus and creates soil erosion.  

 

3. Adaptation 

Adaptation refers to “adjustments in ecological-
social-economic systems in response to actual or 
expected climate stimuli, their effects or impacts” 
(Smit et al 1999: 200). Adaptation involves 
addressing social processes that increase the 
likelihood that changes in climate will be 
damaging. The ability to adapt is called adaptive 
capacity. Adaptation can occur through 
ecologically sustainable forms of poverty 
alleviation. This means increasing people’s quality 
of life in ways that are not undermined by 
environmental change. Tradeoffs between 
environmental standards and wealth generation 
should be carefully considered because 
environmental services are an important part of 
people’s livelihoods (Bouma and Kobryn 2004, 
Sandlund et al 2001, Monk et al 1997).  

Healthy coastal ecosystems are more adaptable 
to climate change than those that are degraded 
(McLean and Tysban 2001). In Timor Leste 
healthy reef and mangrove systems confer a high 
degree of adaptability to climate change with 
benefits for inshore fish stocks and coastal 
protection. Preserving the quality of Timor Leste’ 
coastline through careful controls on development 
is an important adaptation strategy.  

An important adaptation option is a climate 
monitoring, forecasting and early warning system. 
This would entail a meteorology service with a 
system for disseminating seasonal forecasts 
throughout the country. Such a system would 
provide rural households with accurate 
information about future rainfall in order to: better 
time planting and harvesting; consider planting 
alternative cultivars of rice and maize, and 
possibly alternative crops such as cassava; to 
better plan food storage according to future need; 
and to prepare alternative food procurement 
strategies in advance. This would mean more 
efficient use of seeds, labour, and other 
household resources in farming and food 
procurement. Such a system could be used for 
early warning about and preparation for flooding.  
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There are a range of small-scale and low-cost 
adaptation options for farming systems that could 
potentially be deployed. These include continuing 
to expand areas under irrigation; restocking of 
farm animals to supplement human labour; and 
micro-credit schemes to encourage investment in 
farming and household income diversification 
activities. Increasing the use of small gardens with 
mixed species and application of organic fertlisers 
can assist in retaining soil quality and moisture, 
diversifying food sources, and ensuring more 
reliable food supply.  

Water supply problems may be mediated by the 
construction of small dams to capture peak flows 
for later use and to minimize flooding. Large dams 
may not be feasible due to sedimentation, tectonic 
activity, and high cost. Flood damage can also be 
minimized through low-cost soft engineering 
techniques to control erosion of river banks and 
slopes, and reforestation. 

There is no immediate solution to changing the 
system of maize production which causes 
deforestation. In terms of halting tree cutting, 
given that the market for fuel wood is sustained by 
demand in district centers, the solution here lies in 
cheaper sources of energy in district centers. The 
electrification of cities and towns at affordable 
prices is an adaptation option. However, in the 
shorter term the reintroduction of the kerosene 
subsidy is worth considering. Reforestation is 
another means to control soil erosion. However, 
the introduction of exotic species such as Vetiver 
grass has some ecological risks, and given that 
they usually involve the purchase of seeds and 
seedlings they are not as cost effective as 
community owned processes that use endemic 
species. 

To conclude, the effectiveness of these possible 
adaptation strategies is as uncertain as the 
discussion about climate change and vulnerability. 
There is still insufficient information to make 
sound judgments for the purposes of policy. The 
best judges of problems and possible solutions 
are the people of Timor Leste. The best strategies 
to prepare for future climate change are 
sustainable development activities that can assist 
with contemporary social and environmental 
issues. 
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OPEN FORUM: SESSION 3 
 
Q1  A major source of problems is developed countries but there is a relationship between us and them, 
especially given our coming oil/gas resources. What will Timor-Leste do - use it or lose it? If we don’t use it, 
will the 10 billion dollars in revenue be compensated?  
Q2  Regarding climate change in Timor-Leste, when rains, landslides and  thunderstorms come to Timor-
Leste, what is the reason? Are these due to our management of natural resources? 
 
 
Dr. Jon Barnett 
• It has not been suggested that Timor-Leste shouldn’t develop their coal, oil and gas resources – this 

would be unfair and hypocritical. 

• It is therefore up to Timor-Leste to best choose its plan of action (i.e. develop gas as it is the least 
harmful of the three). 

• Landslides are due to rain, as well as the increased use of land. 
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1.  INTRODUCTION 
 
Climate change is one of the primary concerns of 
humanity today. The IPCC Third Assessment 
Report (TAR) concludes that there is strong 
evidence that human activities have affected the 
world’s climate (IPCC, 2001). The rise in global 
temperatures has been attributed to emission of 
greenhouse gasses (GHG), notably CO2 (Schimell 
et al., 1995).  
 
In the last few decades there have been massive 
deforestation and landuse/cover change in the 
tropics. Deforestation rates in tropical Asia were 
estimated to be 2.0 M ha in 1980 and 3.9 M ha in 
1981-1990 (Brown, 1993). In Southeast Asia, the 
1990 annual deforestation rate was about 2.6 M 
ha/yr (Trexler and Haugen, 1994). A recent review 
showed that natural forests in South East Asia 
typically contain a high carbon density, more than 
200 MgC/ha (Lasco, 2002). However, logging 
activities could reduce carbon stocks by at least 
50% while deforestation could result in C density 
of less than 40 MgC/ha.  
 
On the other hand, tropical forests have the 
largest potential to mitigate climate change 
amongst the world’s forests through conservation 
of existing carbon pools (e.g. reduced impact 
logging), expansion of carbon sinks (e.g. 
reforestation, agroforestry), and substitution of 
wood products for fossil fuels (Brown et al., 1996).  
In tropical Asia, it is estimated that forestation, 
agroforestry, regeneration and avoided 
deforestation activities have the potential to 
sequester 7.50, 2.03, 3.8-7.7, and 3.3-5.8 Pg C, 
respectively, between 1995-2050 (Brown et al., 
1996). 
 
As the newest independent nation in the world, 
Timor Leste is beginning to grapple with the 
management of its natural resources. Just like 
much of Southeast Asia, its forests have been 
exploited in the last few decades. This paper 
presents the role of forests ecosystems in 
mitigating climate change with special focus on 
Timor Leste. 
 

 
2. FORESTS AND THE GLOBAL CARBON 

CYCLE 
 
There is considerable interest on the role of 
terrestrial ecosystems in the global carbon cycle. 
The world’s tropical forests covering 17.6 M km2 
contain 428 Gt C* in vegetation and soils. It is 
estimated that about 60 Gt C is exchanged 
between terrestrial ecosystems and the 
atmosphere every year, with a net terrestrial 
uptake of  0.7 ±1.0 Gt C (Fig. 1). However, land 
use, land use change and forestry (LULUCF) 
activities, mainly tropical deforestation, are also 
significant net sources of CO2, accounting for 1.6 
Gt C/yr of anthropogenic emissions (Houghton et 
al., 1996; Watson et al., 2000).  

                                                 
* Some units of measure commonly used in climate 

change literature: 1 Gt (gigaton)= 1 billion 
metric tons or 109 tons; 1 Mg= 1 metric ton or 
106 g. 
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Fig. 1  The global carbon cycle (from Bolin and Sukumar, 2000) 
 
 
The long term capacity of the world’s forest to 
store carbon is much less than the annual net 
primary productivity. This is because the carbon 
initially sequestered will also be released through 
various processes such as death of trees and 
decomposition of litter (Fig. 2). There is therefore 
a need to distinguish between the following 
measures of productivity (Bolin and Sukuman, 
2000): 
 

• Gross Primary Production- the total 
amount of carbon fixed in the process of 
photosynthesis by plants in an 
ecosystem, such as a stand of trees. GPP 
is measured on photosynthetic tissues, 
principally leaves.  

• Net Primary Production- the net 
production of organic matter by plants in 
an ecosystem, or GPP reduced by losses 
resulting from the respiration of the plants 
(autotrophic respiration). 

• Net Ecosystem Production-  the net 
accumulation of organic matter or carbon 
by an ecosystem; NEP is the difference 
between the rate of production of living 
organic matter (NPP) and the 
decomposition rate of dead organic 
matter (heterotrophic respiration, RH). 
Heterotrophic respiration includes losses 
by herbivory and the decomposition of 
organic debris by soil biota.  

• Net Biome Production- the net production 
of organic matter in a region containing a 
range of ecosystems (a biome) and 
includes, in addition to heterotrophic 
respiration, other processes leading to 
loss of living and dead organic matter 
(harvest, forest clearance, and fire, etc.). 
NBP is appropriate for the net carbon 
balance of large areas (100–1000 km2) 
and longer periods of time (several years 
and longer).  
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 Fig. 2  The global terrestrial carbon uptake (from Bolin and Sukumar, 2000) 
 
 
 
3.  MITIGATING CLIMATE CHANGE THROUGH 

THE CONSERVATION AND 
SEQUESTRATION OF CARBON 

 
Mitigating carbon emission through forestry in 
tropical countries like Timor Leste provides a 
promising way of reducing CO2 in the atmosphere. 
Tropical forestry for mitigation is receiving much 
attention because of its cost effectiveness, high 
potential rates of carbon uptake, and associated 
environmental and social benefits (Brown et al., 
2000; Brown et al., 1996; Moura-Costa, 1996). In 
this section, we discuss the ways by which forest 
lands in Timor Leste could help mitigate GHG 
emissions. 
 
 

(a) Conservation of existing carbon stocks 
 
The goal of this strategy is to maintain or improve 
existing carbon pools in forests by protecting 
forest reserves, by the use of appropriate 
silvicultural practices and by controlling 
deforestation. Tropical forest ecosystems in Asia 
contain substantial amount of carbon (Table 1). 
Activities that destroy forests such as slash-and-
burn farming, logging and conversion to other land 
uses (deforestation) could significantly reduce the 
stored carbon in the forest. For example, logging 
of tropical forests in Asia could reduce carbon 
stocks by 33-75% (Table 2). Similarly, land use 
change such as converting forests to agricultural 
plantations could likewise decrease total carbon 
stocks (Table 3). 

 
 
Table 1  Carbon density in vegetation and soils of forest ecosystems in tropical Asia (from Palm et al., 1986 
as cited by Houghton, 1991) 
Carbon Pool Tropical moist 

forest 
Tropical seasonal 
forest 

Tropical dry 
forest 

Vegetation (Mg/ha) 
  High biomass 
  Low biomas 

 
250 
135 

 
150 
90 

 
60 
40 

Soils (Mg/ha) 120 80 50 
 
 

Table 2  Aboveground carbon density after logging of Asian and Indonesian forests (from Lasco, 2002) 
Biomass C density (Mg·ha?1) Forest type and 

Region/country Undisturbed Logged 
% of Original 
Carbon 

Closed- broadleaf/Asia 98.2* 46.6* 47 
Closed- conifer/Asia 72.5* 56.3* 78 
Open forest/Asia 39.5* 13.2* 33 
Indonesia 390 148.2 38 
Indonesia 254 150 59 
Indonesia 325 245 75 

*Calculated from biomass data by assuming 50% C content. 
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Table 3 Time-averaged C stocks for lowland peneplein in Indonesia(above ground biomass and top 30 cm 
soil  

Land use system Maximum age 
(yr) 

Time averaged C 
stock (Mg/ha) 

% of Natural 
forest 

Natural forest 
Rubber agroforests 
Rubber agroforests with 
selected planting material 
Rubber monoculture 
Oil palm monoculture 
 

120 
40 
30 
 
25 
20 

254 
116 
103 
 
97 
91 

 
46 
41 
 
38 
36 
 

(Age and C data from Noordwijk et al., 2000) 
 
Activities that promote the conservation of the 
remaining forest cover, or that reduce 
deforestation, will help mitigate carbon emissions 
by preventing the release of stored carbon to the 
atmosphere. The exact area of protected forests 
in Timor Leste is not known. During the time the 
country was under Indonesia, official statistics 
show that there were 78,359 ha of protection and 
recreation forests (Regional Planning Board and 
Central Board of Statistics (1997). Activities that 
prevent the degradation or deforestation of these 
forests contribute in minimizing carbon emissions 
to the atmosphere. The deforestation rate in the 
country from 1972-1999 is estimated at about 
7,120 ha per year which translates to a loss of 
425 GgC every year (see below). By reducing its 
rate of deforestation, Timor Leste can help 
mitigate climate change. 
 
Certain silvicultural practices such as enrichment 
planting of sparse forests may also lead to 
increased carbon sequestration in existing forests. 
As a general rule, the higher the biomass 
produced the more carbon is sequestered.  
 
Another way of minimizing carbon emission from 
forest lands is by preventing fire which is very 
common in Timor Leste (Martins, 2001). The 
exact area affected by burning is not known but is 
likely to have been substantial especially in drier 
zones. Aside from CO2, other GHGs such as 
methane are also released to the atmosphere 
during fires. Programs aimed at fire prevention 
would result in conservation of carbon in plant 
biomass. 

 
While much of the attention is focused on plant 
carbon storage, tropical forest soils are also 
significant sinks of carbon. It is estimated that up 
to 30% of carbon in the forest ecosystem is tied 
up in the soil (Moura-Costa, 1996). Consequently, 
practices that help maintain or improve soil 
organic carbon will have positive benefits. 
Examples of these practices are: soil erosion 
control measures, improving soil fertility, and 
reducing shifting agriculture (Dixon et al., 1994). 
 
(b) Expansion of carbon stocks  
 
The goal of this strategy is to expand the amount 
of carbon stored in forest ecosystems by 
increasing the area and/or carbon density of 
natural and plantation forests and increasing 
storage in durable wood products.  
 
Since carbon sequestration is a function of 
biomass accumulation, the simplest way to 
expand carbon stocks is to plant trees. For 
example, in Sumatra, reforestation species were 
estimated to sequester carbon at the rate of about 
5-7 MgC/ha/yr (Table 4). While in a highly 
degraded Imperata grassland area in the 
Philippines, the rate of carbon sequestration was 
estimated to be only 0.3 to 3.7 MgC/ha/yr (Table 
5). 
 

 
 

 
Table 4  C density and MAI of a reforestation species in Sumatra,  
Indonesia (adapted from Lasco, 2001) 

Species Age (yr) 
Plant 
density 

C density 
MgC/ha 

MAI* 
MgC/ha/yr 

Sweitenia macrophylla  11 940 76.16 6.92 
Acacia mangium 11 912 70.80 6.44 
Peronema canescens 8 1016 39.37 4.92 
*MAI= mean annual increment 
Age, dbh and number per ha data from Sakurai et al., (1994 
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Table 5  Biomass and C density and MAI in Nueva Ecija, Philippines (adapted from Lasco 2001) 

Species 
Age (yr) 
 

Ave dbh 
(cm) 

C density 
MgC/ha 

MAI 
MgC/ha/yr 

Acacia auriculiformis 1 6 5.68 3.33 0.55 
A. auriculiformis 2 6 6.46 4.49 0.75 
A. auriculiformis 3 9 9.62 19.13 2.13 
A. auriculiformis 4 9 8.71 14.40 1.60 
A. auriculiformis 5 9 10.47 20.75 2.31 
A. auriculiformis 6 9 8.73 17.88 1.99 
Tectona grandis 1 13 5.50 3.92 0.30 
T. grandis 2 13 7.36 10.04 0.77 
Gmelina arborea 1 6 7.33 7.75 1.29 
G. arborea 2 6 6.80 3.47 0.58 
Pinus kesiya 13 12.53 48.52 3.73 
P. kesiya + broadleaf spp. 13 10.10 37.46 2.88 
 Note: age and dbh data from Sakurai et al., 1994 
 
In Timor Leste, there are at least 800,000 ha of 
open areas (Sandlund et al., 2001) part of which 
could be reforested. Aside from the many benefits 
associated with forests, these areas have the 
potential to sequester a substantial amount of 
carbon.  
 
The choice of species to be planted will affect the 
potential to sequester C (Muora-Costa, 1996). In 
the CBNRM- East Timor project, fast-growing 
species such as Paraserianthes falcataria and 
Casuarina equisitifolia are commonly used. They 
accumulate more biomass and carbon than slow 
growing species for the same period of time. 
However, fast-growing species typically have 
lower wood density and thus contain less carbon 
per unit volume than wood of slow-growing 
species. 
 
(c) Substitution of wood Products for fossil 
fuels-based products 
 
Substitution aims at increasing the transfer of 
forest biomass carbon into products (e.g. 
construction materials and biofuels) that can 
replace fossil-fuel-based energy and products, 
cement-based products and other building 
materials (Brown et al., 1996). This approach is 
considered to have the greatest mitigation 
potential in the long term (> 50 years). For 
instance, the substitution of wood grown in 

plantations for coal in power generation can avoid 
carbon emissions by an amount up to four times 
that of carbon sequestered in the plantation 
(Brown et al., 1996). 
 
 
4.  THE FOREST ECOSYSTEMS OF TIMOR-

LESTE: EMISSIONS AND SEQUESTRATION 
POTENTIAL 

 
Terrestrial vegetation in Timor Leste varies 
corresponding to differences in rainfall pattern. 
The northern part is dominated by plant species 
such as Eucalyptus alba and Tamarindus indicus 
(Nunes, 2001). In the east and the south, 
canarium, Pterocarpus indicus charia (Toona 
sureni), and Tectona grandis predominate. The 
mountain areas and the uplands are dominated by 
Eucalyptus urophylla and several species of ferns. 
 
In the past, the country could have been largely 
forested. However, recent satellite image analysis 
shows that most of the country is now without 
forest cover (Fig. 3). Of the remaining forests, 
dense forests comprise about 200,000 ha, only 
16% of the country’s total land area, while sparse 
forests cover a little less than 20% (Sandlund et 
al., 2001). From 1972 to 1999, open areas with no 
forest increased from 49% to 65% of total land 
area. During this period, about 200,000 ha of 
forests were lost.  
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Change in forest cover and open area in Timor Leste 
from 1972 to 1999 (Source of data: Sundland et al., 2001)

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

800,000

900,000

Dense forest Sparse forest Open

A
re

a 
(h

a)

1972
1999

 
Fig. 3  Change in forest cover in Timor Leste from 1972 to 1999  (from Lasco and Cardinoza, 2003) 
 
 
The anthropogenic drivers of deforestation are 
varied, including (Sandlund et al., 2001): wildfires, 
hunting, fuelwood collection, conversion to 
agriculture, logging and human settlements. About 
75% of the estimated population of 787,000 reside 
in rural areas (ETTA et al., 2001). Many of them 
are subsistence farmers which cultivate previously 
forested lands. It is estimated that more than 90% 
of forest area is impacted in some way by human 
activities (Martins, 2001). 
 
The Indonesian system of land tenure still applies. 
Forested lands are typically state-owned while 
land managed based on traditional systems are 
owned communally and individually (Pedersen 
and Arneberg, 1999). However, there is no clear 
demarcation on which lands belong to the state 
and which lands are communally owned. There 
are communal laws or agreements (called “tara 
bandus”) which govern the management and 
protection of common property natural resources 
(CARE, 2002). For example, there are regulations 

regarding control of burning, control of free 
grazing, and felling of trees.  
 
  
4.1  Carbon Emissions From Forest 
Ecosystems 
 
Deforestation in the tropics is the leading cause of 
GHG emissions from terrestrial ecosystems 
(Watson et al., 2000). When trees decompose or 
are burned they release the carbon in the biomass 
primarily as CO2. We estimated earlier the amount 
of carbon that have been emitted to the 
atmosphere from Timor Leste’s forest.  From 1972 
to 1999, deforestation and forest degradation in 
Timor Leste resulted in the emissions of 11.4 Mt C 
to the atmosphere (Fig. 4). Most of these came 
from deforestation of dense forests. The increase 
in carbon stocks in open areas is due to the 
increase in its area coverage as can be seen in 
Fig. 3.  
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Decline in carbon stocks in Timor Leste's forest lands 
from 1972 to 1999
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Fig. 4  Decline in carbon stocks in Timor Leste’s forest lands from 1972 to 1999 (from Lasco and Cardinoza, 
2003) 
 
 
The above estimate does not include carbon in 
litter (necromass) and those below ground in the 
roots and soil. These carbon pools could be 
substantial accounting for up to 25% of total forest 
carbon stocks (Brown et al., 1996).   
 
The trend of carbon emissions from forest lands in 
Timor Leste is similar to other countries in the 
region as well as in much of the tropical 
developing world. For example, in the Philippines 
it was  estimated that 2,600 TgC was emitted to 
the atmosphere from forest destruction in the 20th 
century (Lasco and Pulhin, 2000) or an average of 
26 TgC per year, more than twice the total 
emissions of Timor Leste from 1972 to 1999.  The 
carbon emitted by Timor Leste’s forest during this 
period also pales in comparison with the annual 
global emissions from LUCF estimated at 1,600 
TgC (Watson et al., 2000). 
 
 
4.2  Carbon Sequestration Potential 
 
No field study has been conducted on the 
potential of Timor Leste’s forest lands to 
sequester carbon. As a preliminary estimate of the 
potential of reforestation and agroforestry species 
to sequester carbon, we established a 20 x 100m 
plot in a stand of Paraserianthes falcataria in 
Remexio, Aileu district, Timor Leste (Lasco and 
Cardinoza, 2003). It has a flat terrain with good 
soils and close to a creek. There are some coffee 
trees underneath the falcataria stand indicating it 
has been intercropped at some point. Farmers 

estimate that the stand is 25 years old. The dbh 
(diameter at 1.3m above the ground) of each tree 
was measured. Tree biomass of the stand was 
calculated using the allometric equation from 
Brown (1997) and Ketterings et al., (2001). 
 
Results of the study showed that the P. falcataria 
stand has a biomass density of 551 Mg/ha using 
Brown’s equation but only 238 Mg/ha using 
Kettering’s equation (Lasco and Cardinoza, 2003). 
The lower result of the latter equation is consistent 
with the findings of other studies in Indonesia 
(Hairiah et al., 2001). The biomass values and 
mean annual increment obtained in this study is 
also consistent with other agroforestry and tree 
plantations in Southeast Asia (Lasco, 2002).  
 
The P. falcataria stand has carbon density of 107-
248 MgC/ha and had a carbon sequestration rate 
of 4.3-9.9 MgC/ha/yr. While this study is based 
only on a single plot, it suggests that there is a 
great potential to sequester carbon in open areas 
in Timor Leste, at least in good sites.  There is a 
need to determine carbon sequestration rates in 
other agro-climatic zones of the country to obtain 
a better picture of its potential. 
 
Aside from open areas, sparse forests and upland 
farms could provide additional areas for carbon 
sequestration because they have low carbon 
densities. Enrichment planting of sparse forests 
could help increase carbon stocks. In shifting 
cultivation areas, integration of woody perennials 
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through agroforestry could also enhance carbon  
storage capacity.  
 
 
5.  CARBON SEQUESTRATION PROJECTS 

UNDER THE KYOTO PROTOCOL 
 
Climate change was formally recognized as a 
major problem by the international community 
during the First World Climate Conference in 
1979. This concern eventually evolved into the UN 
Framework Convention on Climate Change 
(UNFCCC), which was signed by 154 countries, 
including the Philippines, during the 1992 Rio 
Earth Summit.  The main objective of the 
Convention is to stabilize GHG concentrations in 
the atmosphere at a level that would prevent 
dangerous, human-caused climate change.  
 
In 1997, during the Third Conference of Parties 
(COP-3) the Kyoto Protocol was drafted which is 
the first international agreement that places legally 
binding limits on GHG emissions from developed 
countries (UNFCCC, 1997). The Protocol also 
provides for flexible mechanisms to meet carbon 
reduction obligations. The most relevant to 
developing countries is the Clean Development 
Mechanism (CDM) found in Article 12. Essentially, 
the CDM allows Annex 1 (developed) countries to 
meet their carbon reduction quota via activities in 
developing countries. During the COP-6 in 2000, 
parties to the convention approved the inclusion of 
“sinks” projects for the first commitment period but 
limited to reforestation and afforestation only. The 
idea of using trees to sequester C is premised on 
the global circulation of CO2. Thus, carbon 
released in any part of the world could be 
sequestered by forests in another location. 

 
The CDM provides a way for developing countries 
to be more actively involved in the mitigation of 
GHG in the atmosphere, short of actual reduction 
commitments. But perhaps more importantly in 
the short term, developing countries stand to 
benefit from the CDM through investment inflow 
and technology transfer that will support their 
respective sustainable development agenda 
(Frumhoff et al., 1998). In general, what will 
happen is that developed countries or their private 
corporations needing to satisfy their carbon 
reduction requirements as provided in the Kyoto 
Protocol could support projects in developing 
countries designed to sequester carbon. Should 
Timor Leste become a member of the UNFCCC, 
this could be considered as a potential source of 
funds for forestry development. 
 
With support from the Canadian Climate Change 
Development Fund, the Community-based Natural 
Resource Management for Carbon Sequestration 
project in East Timor (CBNRM-ET) is being 
implemented to stabilize the concentration of 
GHG in the atmosphere, in spite of the fact the 
East Timor is not yet a party to the UN Framework 
Convention on Climate Change. The project is in 
some ways like a Clean Development Mechanism 
(CDM) initiative in that there is collaboration 
between an Annex 1 country (Canada) and a 
potential non-Annex 1 country (East Timor).  
 
Our initial estimate show that the project can 
sequester about 310,000 MgC and 127,000 MgC 
in 25 years under the high and low scenarios, 
respectively (Fig. 5). 
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Total Carbon Stocks in Year 25 of Project Components
of the CARE CBNRM, Timor Leste
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Fig. 5  Potential carbon sequestration of the CARE CBNRM project in 25 years (from Lasco and Cardinoza, 

2003) 
 
 
6.  CONCLUSIONS  
 
Tropical forest ecosystems play an important role 
in climate change as a source and sink of carbon. 
 
Timor Leste’s forest ecosystems have contributed 
positively and negatively to climate change. In the 
past few decades, they had been sources of 
carbon as a result of deforestation. From 1972-
1999, Timor Leste’s forest cover rapidly declined 
by about 200,000 ha or a loss of 30 % of total 
forest area. We estimate that during that period 
11.4 TgC were emitted to the atmosphere as a 
result of deforestation. 
 

The current state of forest land areas offers 
potential for mitigation. Existing dense and sparse 
forest store could be protected to avoid GHG 
emissions. At current deforestation rates, this 
translates to the prevention of emitting 425 GgC 
per year. Sparse canopy forests and open areas 
could be restocked and reforested to expand 
existing carbon stocks. Preliminary estimate show 
some potential in carbon sequestration through 
tree planting. 
 
Research efforts clearly need to be intensified to 
further quantify the potential of Timor Leste’s 
forest lands to store and sequester carbon.  
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Mitigation of Greenhouse Gases: Energy 
 

Ian Fry: International Environmental Advisor, Government of Tuvalu: ianfry@ozemail.com.au 
 
 
Introduction 
 
All countries that are Parties to the UN Framework 
Convention on Climate Change are required to 
make efforts to reduce their emissions of 
greenhouse gases. For small island developing 
states like Timor Leste replacing imported fuels 
with renewable energy and energy efficiency 
technologies has the dual benefit of: 

• Contributing to action on climate change 
• Reducing the high cost burden of 

importing fuels 
 
Experience in the South Pacific suggests that 
there are three substantial obstacles to making 
the change to renewable energy and energy 
efficiency: 

• Finding the right technology to suit the 
economic, social and physical 
requirements of the country 

• Meeting the up-front costs of installing 
new and appropriate technology 

• Ensuring the people on the ground have 
the necessary skills to maintain the new 
technology 

 
The Current State of Energy Production in 
Timor Leste: 
 
Electricity is a basic development need. 
Approximately 60% of the population of Timor 
Leste has no access to electricity (East Timor 
Planning Commission 2002a). The Indonesian 
withdrawal in 1999 caused considerable damage 
to energy services and an overall decline in 
electricity supply from 29% of aldeias to 20% 
(ETTA 2001). Currently Timor Leste has 
approximately 60 isolated diesel powered supply 
centers (East Timor Planning Commission 
2002b). Aldeias that are electrified receive power 
for an average of 13 hours per day, six days a 
week (ETTA 2001).  
 
Generation of electricity by constructing more 
conventional centralized power stations and 
power lines has prohibitive capital costs in Timor 
Leste.  
 
Everywhere in Timor Leste, and particularly in Dili, 
demand for energy exceeds supply. The 
Government of Timor Leste currently spends 
approximately US$70,000 each month on diesel 
power generators for public supply to Dili. Most of 
the funds allocated to the EDTL are spent on 
paying for this fuel (East Timor Planning 
Commission 2002b). Indeed, in other small island 
states energy imports account for up to 15% of all  

 
 
imports (Nurse and Sem 2001). Public supplies 
meet approximately half of Dili’s power needs, 
with privately owned diesel generators providing 
the other half (East Timor Planning Commission 
2002b).  
 
The capital and recurrent costs of producing 
energy through conventional fossil-fuel powered 
centralized systems with grid distribution networks 
is currently quite high. Given that capital costs of 
renewable energy technologies are becoming 
increasingly cheaper, and that the recurrent costs 
are less, these seem to be a desirable source of 
energy in Timor Leste, as identified in the National 
Development Plan (East Timor Planning 
Commission 2002a).  
 
Nevertheless, as UN ESCAP (2002) suggests, the 
potential for a substantial hydrocarbon based 
energy future for Timor Leste is quite high. 
Finding the right energy mix to meet the 
development needs and making a contribution to  
mitigating climate change will require careful 
planning and important policy decisions. 
 
Mitigating Emissions of Greenhouse Gases: 
 
Despite the opportunities for oil and gas 
production, Timor-Leste may wish to consider 
various options for reducing greenhouse gas 
emissions while meeting development priorities. 
There are numerous approaches and options for 
reducing greenhouse gas emissions. These 
include: 
 

• Renewable energy technologies such 
as wind, solar, and small hydro can cut 
emissions while distributing electricity 
more flexibly "off the grid". The use of 
wind turbines is now growing by over 25% 
per year. Solar and biomass also continue 
to grow as costs decline. Total 
contributions from non-hydro renewable 
sources are currently below 2% globally, 
but by 2010 more efficient photovoltaics, 
off-shore wind farms, ethanol-based 
biofuels and other low- or zero-emissions 
fuel sources are expected to penetrate 
the market.  

 
• Energy efficiency in housing designs: 

Developing low cost, energy efficient 
housing can reduce emissions and help 
meet development aspirations. Countries 
like South Africa are designed low cost 
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energy efficient housing for poor 
communities. 

 
• Alternative fuels for the transport 

sector: The transport sector is a major 
and rapidly growing source of greenhouse 
gas emissions. Carbon dioxide emissions 
from vehicles and transport equipment 
are rising by a significant 2.5% per year. 
Transportation also contributes to local 
and regional pollution problems through 
its emissions of carbon monoxide, lead, 
sulfur oxides (SOx) and nitrogen oxides 
(NOx). This sector’s heavy reliance on 
liquid fossil fuels makes controlling 
greenhouse gas emissions particularly 
difficult. Currently there are various 
options for reducing emissions of various 
gases. Converting buses to liquid natural 
gas is one option. In Vanuatu, some cars 
use coconut oil as a direct replacement 
for diesel. Brazil has developed a 
substantial ethanol fuel for domestic 
transport from its sugar cane industry 

 
• Sustainable Forest Management: 

Forests contain vast quantities of carbon. 
Deforestation and changes in land use 
make the world’s forests a net source of 
carbon dioxide. Sustainable forest 
management practices will reduce 
emissions from this sector dramatically. 
Deforestation should also be tackled 
through policies that lessen the economic 
pressures on forest lands. Throughout the 
developing world, a great deal of forest 
destruction and degradation is caused by 
the expansion of farming and grazing. 
Sustainable agricultural practices and 
appropriate land use planning will 
decrease the loss of forests. 

 
• Sustainable Agriculture: In the tropics, 

soil carbon can be increased by returning 
more crop residues to the soil, introducing 
perennial (year-round) cropping practices, 
and reducing periods when fallow fields 
lie bare. In semi-arid areas, the need for 
summer fallow could be reduced through 
better water management or by the 
introduction of perennial forage crops 
(which would also eliminate the need for 
tillage). . Recent experiments in with wet 
rice production suggest that draining a 
field at specific times during the crop 
cycle can reduce methane emissions 
dramatically without decreasing rice 
yields. 

 
• Sustainable Livestock Management: 

Cattle and buffalo account for an 
estimated 80% of annual global methane 

emissions from domestic livestock. 
Additives can increase the efficiency of 
animal feed and boost animals' growth 
rates, leading to a net decrease in 
methane emissions per unit of beef 
produced. In rural development projects in 
India and Kenya, adding vitamin and 
mineral supplements to the feed mixture 
of local dairy cows has significantly 
increased milk production and decreased 
methane emissions. 

 
Rural Energy 
 
Because the rural population of Timor Leste lives 
in small dispersed and isolated communities there 
are few economies of density to be had in 
conventional systems of power generation 
involving centralized generators and grid systems 
of distribution (East Timor Planing Commission 
2002b). A more cost effective way of providing 
power to rural areas is through remote area power 
systems (RAPS) principally through the use of 
Photovoltaic (PV) cells that convert sunlight into 
electricity, possibly in conjunction with micro-
hydro power in the wet season where possible. 
 
Sources of energy that are endogenous to Timor 
Leste also confer a degree of national security in 
that they reduce dependence on imported fuels 
whose supply by sea-lanes can be easily 
disrupted. Small scale energy systems also 
reduce the risk of sabotage of power lines and 
poles. Indeed, an objective of the National 
Development Plan is “to develop national self-
reliance in power generation by exploiting 
indigenous energy resources such as natural gas, 
solar and hydro as economically feasible” (East 
Timor Planning Commission 2002a: 284).  
 
Household based PV systems can also avoid 
problems of metering and illegal tapping of public 
power lines that are identified in the National 
Development Plan (East Timor Planning 
Commission 2002a). Furthermore renewable 
energy systems resulted in cheaper power could 
reduce demand for fuel wood for cooking and so 
reduce rates of deforestation which causes soil 
erosion, increase flood risk, and decreases water 
quality. There are also health benefits from using 
cleaner forms of power as these do not emit the 
particulates that are harmful to human health that 
energy sources such as coal, diesel, kerosene 
and wood do (Haines and Kammen 2000). 
 
Avoiding “Parachute Technology” 
 
With the best intentions, donors often introduce 
technologies into developing countries which are 
inappropriate for the conditions. These 
technologies are dumped on the country (hence 
the name parachute technology”) with little backup 
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support or training for in-country technicians. 
Inevitably the technology fails. Selecting the 
appropriate technology to meet the long-term 
needs of Timor Leste requires careful planning. 
The United Nations Environment Programme is 
one UN agency that can provide assistance in 
making the right choice. 
 
Financial Assistance for Reducing 
Greenhouse Gas Emissions 
 
The Climate Change Convention therefore states 
that developed countries should provide "new and 
additional" funds to help developing countries 
meet their treaty commitments. Support can come 
from both bilateral and multilateral sources. Such 
sources include: 
 

• The Global Environment Facility (GEF) 
is the financial mechanism for the Climate 
Change Convention. The GEF provides 
complementary funds to regular 
development assistance, offering 
developing countries the opportunity to 
incorporate environmentally-friendly 
features that address global 
environmental concerns. For example, if a 
country invests in a new power plant to 
promote economic development, the GEF 
may provide the additional, or 
incremental, funds needed to buy 
equipment for reducing the emissions of 
greenhouse gases. The GEF has 
provided funds to develop renewable 
energy  projects  in   many   small   island 
states and developing countries in 
Southeast Asia. Table 1 (see below) 
provides examples of renewable energy 
projects in similar countries to Timor 
Leste.  

 

• The Clean Development Mechanism  
under the Kyoto Protocol is another 
source of financial to assist developing 
countries reduce their greenhouse gas 
emissions. 

 
• The Special Climate Change Fund has 

been established under the Convention to 
help developing countries adapt to climate 
change impacts, obtain clean 
technologies, and limit the growth in their 
emissions. 

 
Other Energy Initiatives: 
 
 
An International Conference for Renewable 
Energies will be held in Bonn, Germany in June 
2004. This conference evolved out of the World 
Summit on Sustainable Development and will aim 
to profile renewable energies 
 
Renewable Energy and Energy Efficiency 
Partnership: The aim of REEEP is to provide an 
open and flexible framework to:  

• improve collaboration between partners  
• create new coalitions between diverse 

stakeholders 
• enhance efforts at the local, national and 

regional levelsdeliver concrete actions 
that work to remove barriers 

 

 

 

  

 
Table 1. Renewable energy projects in Cambodia, Fiji, Papua New Guinea and Vanuatu funded by the 
GEF under the UNFCCC 
 
Country Population Geography Development Energy Projects 
Timor 
Leste 

794,298 15,007 sq km 
Southeast 
Asia 

GDP / capita US$500 
PPP 
Least developed Country 

N/A 

Cambodia 13,124,764 176,520 sq km  
Southeast 
Asia 

GDP / capita US$1,500 
PPP 
Least developed Country 

Renewable energy promotion: 
US$6,080,000 

Fiji 868,531 18,270 sq km 
Pacific Islands 

GDP / capita US $5,500 
PPP 

Share of regional Renewable 
Energy Programme: ~US$50,000 
Renewable Energy: US$754,000 

Papua 
New 
Guinea 

5,295,816 462,840 sq km 
Pacific Islands 

GDP / capita US$2,300 
PPP 

Share of regional Renewable 
Energy Programme: ~US$50,000 

Vanuatu 199,414 12,200 sq km 
Pacific Islands 

GDP / capita US$2,900 
PPP 
Least developed Country 

Share of regional Renewable 
Energy Programme: ~US$50,000 
Efate geothermal project: 
US$2,025,000 



Proceedings from the 1st National Workshop on Climate Change, Dili, 19 November 2003 

RDTL  --  UNDP – CARE --  CIDA 
 

50

 
 

 
References 
 
Dokken, D. White, K. (eds) 2001. Climate Change 2001: Impacts, Adaptation & Vulnerability. 

Cambridge University Press, Cambridge: 843-875. 

East Timor Planning Commission. 2002a. East Timor: National Development Plan. East 
Timor Planning Commission, Dili. 

East Timor Planning Commission. 2002b. East Timor: State of the Nation Report. East Timor 
Planning Commission, Dili. 

ETTA (East Timor Transitional Administration), the Asian development Bank, the World Bank, 
and the United Nations Development Program. 2001. The 2001 Survey of Sucos. 
World Bank, Dili. 

ESCAP, 2002, Exploring Timor-Leste: Mineral and Hydrocarbon Potential,  
           http://www.unescap.org/esd/water/publications/mineral/others/2243.asp 

Haines, A. and Kammen, D. 2000. ‘Sustainable Energy and Health’, Global Environmental 
Change and Human Health, 1: 2-11. 

Nurse, L. and Sem, G. 2001. ‘Small Island States’, in McCarthy, J. Canziani, O. Leary, N. 
Dokken, D. White, K. (eds) 2001. Climate Change 2001: Impacts, Adaptation & 
Vulnerability. Cambridge University Press, Cambridge: 843-875. 

 
 
 
 

OPEN FORUM: SESSION 4 
 

Q1  Improving reforestation efforts must involve the local people. We must work closely with 
the community for good results. We must consider bottom line dollar values. 
Q2  Forest fires are everywhere in Timor-Leste and lead to deforestation. What mechanism 
can be used to solve our deforestation problems so as not to raise other problems? 
Q3  Is the CARE project planting bamboo? Is bamboo a suitable product for the program and 
for reforestation efforts? 
 
Eng. Mario Nunes 
• We are currently working together to implement tara bandu. 
• We must form working groups to enhance community participation. 
 
Eng. Luis Godinho 
• The suggestion that tara bandu must be strengthened is understood. 

• In these issues, we must consider our strategy as a new nation, as well as economics, 
imports and job creation as they relate to deforestation 

• We must implement a policy for preventing deforestation. 
 
Dr. Marlon Cardinoza 
• As a mitigation for deforestation, CARE is integrating woodlot establishment in farm 

planning as an alternative to fuel wood gathering, and creation of pastures as a means 
of solving problems of open grazing that leads to deforestation. 

• A big part of CARE’s work is in raising awareness on resource management. 
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Mr. Ian Fry 
• There was a workshop in Fiji that looked at causes of deforestation. It found that a lot of 

blame was placed on local communities for shifting cultivation, etc,  but we must look at 
WHY there is shifting cultivation – i.e. land tenure, market crops/economy, root causes, 
etc. 

 
• Consider an example in Uganda – people were displaced from good land for a carbon 

sink project – we must think ahead! 
 
Dr. Marlon Cardinoza 
• Bamboo, the ‘poor man’s lumber’, was considered at the early stages of CARE”s project. 

But, as the project is a community-based, the decision belongs to the community and 
they didn’t choose to use bamboo. Bamboo is as effective for purposes of carbon 
sequestration. It may still be use in demonstration farms. 
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ANNEX 1: PROGRAM 
 

First National Workshop on Climate Change  
19 November 2003, Hotel Timor, Dili, Timor-Leste 

 

                                           

 

8:30 Secretariat Registration open 

9:40 Mr. Hernani Da Silva Welcome and Presentation of Tais to speakers 

9:45 Dr. Haoliang Xu Opening Address 

9:55 Dr. Mari Alkatiri Opening Address 

10:10 Mr. Hernani Da Silva Introduction to Session 1 to be moderated by Dr. Benjamin Corte Real 

10:12 Dr. Benjamin Corte Real Introduction of Dr. Rodel Lasco 

10:15 Dr. Rodel Lasco “INTRODUCTION TO THE SCIENCE OF CLIMATE CHANGE” 

10:30  Open Forum: Session 1 

10:35  Coffee Break 

10:45 Dr. Benjamin Corte Real Introductions of Dr. Jon Barnett and Dr. Jose Augusto Teixeira 

10:50 Dr. Jon Barnett “CLIMATE CHANGE IN TIMOR-LESTE” 

11:45  Open Forum: Session 1 (continued) 

1:00  Lunch Break 

1:30 Mr. Hernani Da Silva Introduction to Session 2 to be moderated by Dr. Jose Augusto 
Teixeira 

1:32 Dr. Jose Augusto Teixeira Introduction of Mr. Ian Fry 

1:35 Mr. Ian Fry “THE UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE 
CHANGE” 

1:55  Open Forum: Session 2 

2:15 Mr. Hernani Da Silva Introduction to Session 3 to be moderated by Dr. Rodel Lasco 

2:17 Dr. Rodel Lasco Introduction of Dr. Jon Barnett 

2:20 Dr. Jon Barnett “VULNERABILITY AND ADAPTATION TO CLIMATE CHANGE IN 
TIMOR-LESTE” 

2:35 Dr. Rodel Lasco Introduction to Dr. Rizaldi Boer 

2:40 Dr. Rizaldi Boer “GLOBAL ENVIRONMENT FACILITY” 

3:10  Open Forum: Session 3 

3:25  Coffee Break 

3:45 Mr. Hernani Da Silva Introduction to Session 4 to be moderated by Eng. Mario Nunes 

3:47 Eng. Mario Nunes Introductions of Eng. Luis Godinho and Dr. Marlon Cardinoza 

3:50 Eng. Luis Godinho “CLIMATE CHANGE MITIGATION THROUGH CARBON 
SEQUESTRATION: THE FOREST ECOSYSTEMS OF TIMOR-LESTE” 

4:10 Dr. Marlon Cardinoza “CLIMATE CHANGE MITIGATION THROUGH CARBON 
SEQUESTRATION: THE FOREST ECOSYSTEMS OF TIMOR-LESTE” 

4:25 Mr. Ian Fry “MITIGATION OF GREENHOUSE GASES – ENERGY” 

4:40  Open Forum: Session 4 

4:55 Mr. Hernani Da Silva Thanks and Presentation of Tais to speakers 

5:00 Mr. Hernani Da Silva Introduction to Closing Ceremony to be conducted by Dr. Jose 
Augusto Teixeira and Eng. Bishnu Pokhrel 

5:05 Dr. Jose Augusto Teixeira Closing Remarks 

5:10 Eng. Bishnu Pokhrel Closing Remarks 
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                                              ANNEX 2: PARTICIPANTS 
 

First National Workshop on Climate Change  
19 November 2003, Hotel Timor, Dili, Timor-Leste 

 

NAME OFFICE / AGENCY DESIGNATION 
Mari Alkatiri Office of the Prime Minister, RDTL Prime Minister 
Estanislao Da Silva Min. of Agric., For. & Fis. (MAFF) Minister 
Madalena Boavida Ministry of Planning and Finance Minister 
Rosaria Corte-Real Ministry of Education Vice Minister 
Francisco Bonavides MAFF Vice Minister 
Jose Augusto Teixeira Min. of Dev. & Env. (MDE) Secretary of State 
Flairi da Silva Parliament Commissioner 
Erwin Nacuray MAFF NRM Adviser 
Ben Fraser MAFF Adviser 
Leonor Mota International Trade Director 
Redj Algintran Forestry, MAFF Program Specialist 
Candido da Costa MDA Director 
Santiago Soares Lands and Property Deputy Director 
Augusto Tolan Central Laboratory Director 
Antonito de Araujo MNEC Director 
Domingos Pinto Civil Protection Director 
Francisco Rosario NDMO Director 
Jose Orlando Magno Livestock, MAFF Director 
Florindo Barreto Irrigation, MAFF Director 
Roberto Soares MNEC Director 
Augusto Soares IOB Director 
Jeronimo Xavier IOB Director 
Mario Nunes Forestry, MAFF Director 
Luis Godinho Forestry, MAFF Director 
Deolindo Da Silva Crop Production, MAFF Director 
Justino dos Santos Soil Conservation, MAFF   Director 
Narciso de Carvalho Fisheries, MAFF Director 
Felimon Sequeira Business Director 
Carlos Tilman Health Services, MOH Director 
Marcio Resa Lay DT/MOA Deputy Director 
Mario Ximenes Division of Environment, MDE Deputy Director 
Adalfredo Fereirra ALGIS, MAFF Manager 
Lourenco Fontes Research and Environment Director 
Vicky Tchong MNEC Director 
Manuel da Silva Forestry, MAFF Director 
Joao Freitas de Cemara MNEC Director 
Romao Guterres Cadastry Director 
Crisogno Araujo MNEC OIC DPA 
Agostinho Guterres Crops, MAFF Chief 
Lecimio Branco MNEC  
Jaime Mesquita Mineral Resource Lab. Staff 
Fransico Fereira Mineral Resources Staff 
Andre Soares Division of Environment, MDE Staff 
Flaminio Xavier Division of Environment, MDE Staff 
Armando Dos Santos Forestry Forest Guardian 
Carlos Conceicao Division of Environment, MDE Staff 
Carlos dos Reis Forestry, MAFF Forest Guardian 
Joao Antauro Forestry, MAFF Staff 
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Augusto Manuel Pinto Division of Environment, MDE Staff 
Antonio Lelo Division of Environment , MDE EIA Officer 
Graziela Araujo Forestry, MAFF Staff 
.Ian Fry Government of Tuvalu Environmental Advisor 
 Jon Barnett University of Melbourne Lecturer 
Haoliang Xu UNDP Country Manager 
Hernani da Silva UNDP Program Officer 
Felipe Mesquita UNDP Staff 
Rizaldi Boer UNDP Consultant 
Barid Manu UNMISET Advisor 
Tahereh Nadarasah  Env. Consultant 
Abel Lacanlale UNDP-RESPECT District Programme 

Manager 
Osorio Correia USAID/DAI APM 
Geoff Dews AusAID Fisheries Team Leader 
Afonso Aleixio CIDA-PSU Program Officer 
Carrie Taylor CIDA-PSU Technical Advisor 
Nuno Moreira Portuguese Embassy Project Coordinator 
Raul Lopes Portuguese Embassy Chief, Operations 
Andrew Bowes British Embassy Charge D’ Affaires 
Tyler Allen US Embassy Pol/Econ Officer 
Guglielmo Colombo European Union Head of Office 
Cesaltino de Carvalho ND PEAC Program Officer 
Luisa Albertina Fraga ND PEAC Program Officer 
Rogerio Santos Caritas Dili Director 
Joaquim da Costa Freitas NGO Forum Director 
Gilman Santos ETADEP Director 
Charles Scheiner Lao Hamutuk Researcher 
Simon Foster Lao Hamutuk  
Helio Jose A. DC Santalum Staff 
Adalberto de Araujo Santalum Director 
Paulo Amaral Halarae  
Eugenio Lemos Hasatil Coordinator 
Antoninho Calvanheira CO Program Program Officer 
Danny Harvey Concern Country Director 
Bishnu Pokhrel CARE International East Timor Acting Country Director 
Marlon Cardinoza CARE International East Timor Project Manager 
Dee Brillenburg Wurth CARE International East Timor Project Manager 
Nick Gnanathurai CARE International East Timor Consultant 
Rodel Lasco CARE International East Timor Consultant 
Arsenio Pereira USC Supervisor 
Luga Mephan Oxfam Program Manager 
Frank Elvey Oxfam Hongkong Director 
Carlos Soares EMR/NORAD Staff 
Benjamin Corte Real UNTL Rector 
Manuel Bucar Faculty of Engineering, UNTL Dean 
Flaviano Soares Faculty of Agriculture, UNTL Dean 
Faustino Gomes CARC/UNTL Director 
Duarte Da Costa UNTL Deputy Dean 
Marcal Ximenes CARC/UNTL Researcher/Lecturer 
Gerson Alves DIT Course Coordinator 
Angela Rodrigues DIT  
Jose Da Costa UNDIL- Agriculture Dean 
Lucas Da Costa UNDIL Rector 
Guillermo Lebron Serwin Manor Professor 

 
 


