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1.  SUMMARY 
 
1.1 SUMMARY FOR PROJECT PROPOSAL 
 
Project Title: Atmospheric Brown Clouds (ABC) 
 
Sida  
Contribution Requested: US$ 3.2 Million 
 
Total Project Budget: US$ 17.5 Million 
 
Project Duration: 60 months 
 
Project Geographical Area:  Asia and the Pacific 
 
Applicant’s Name: Regional Resources Center for Asia and the Pacific 

(UNEP RRC.AP) 
 
Applicant’s Address: Asian Institute of Technology (AIT) P.O. Box 4, 

Klong Luang, Pathumthani 12120, Thailand 
 
Applicant’s Telephone 
Number: (66-2) 5245365, 5162124 
 
Applicant’s Legal Status: Non-profitable Organization 
 
Project Leader’s Name: Surendra Shrestha 
 
Head of Applicant’s 
Organization Name and 
Position: Surendra Shrestha, Director, 
 UNEP RRC.AP 
 
1.2 PROJECT SUMMARY 
 
Atmospheric Brown Cloud (ABC) Project is an international research effort 
initiated by the UNEP. Its first region of focus is Asia and the Pacific. The ABC 
science team consists of scientists from China, Europe, India, Japan, Korea and 
the USA. The ABC secretariat for science is located at the Center for Clouds, 
Chemistry and Climate (C4) at the Scripps Institution of Oceanography at the 
University of California, San Diego (UCSD). The ABC secretariat for policy 
(awareness & mitigation) is located at the UNEP RRC.AP at Bangkok. The 
project seeks to answer the major environmental challenges facing the Asia 
Pacific region in the coming decades with specific focus on the climate and other 
environmental consequences of rising levels of aerosols and other related air 
pollutants. The three main components are observations, regional impacts 
modeling, and awareness & mitigation. A concept proposal have been prepared 
by the science secretariat for mobilize the financial resources. The present 
proposal to Sida is based on the concept proposal and mainly to support the  
regional impact modeling and awareness & mitigation components.  The impact 
study component seeks to assess the impacts of aerosols on human health, 
agriculture, and water budget. Awareness & mitigation component will raise the 
awareness among the stakeholders and propose preventive options.     
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2. INFORMATION ON PROJECT 
 
2.1  BACKGROUND 
 
2.1.1 About 60 per cent of the world’s population of 6 billion live in Asia.  

Environmental consequences of Asia’s rapid economic development can be 
far reaching, especially with respect to air pollution at local and regional 
levels. 

 
2.1.2 A recent international study, the Indian Ocean Experiment (INDOEX), 

documented the vast extent of the so-called Asian haze, a 3 km thick 
brownish layer of pollutants hovering over most of tropical Indian Ocean, 
South, Southeast and East Asia.  The haze particles consist of sulfates, 
nitrates, organics, black carbon and fly ash amongst several other pollutants, 
which can be transported far beyond their source region, particularly during 
the dry season. 

 
2.1.3 Potential direct and indirect consequences of the haze involve regional and 

global climate change, impacts on ecosystem, the water cycle, agriculture 
and human health. 

 
2.1.4 Direct effects:  Significant reduction in the solar radiation reaching the 

surface; a 50 - 100% increase in solar heating of the lower atmosphere; 
rainfall suppression; agricultural productivity decline; and adverse human 
health effects. 

 
2.1.5 Indirect effects:  Cooling of the land surface; increase in frequency and 

strength of thermal inversions that trap more pollution; evaporation 
reduction; soil drying; and disruption of monsoon rainfall.  A preliminary 
assessment of the potential effects was carried out through the UNEP 
assessment report on Asian Brown Cloud (ABC).  The study confirms the 
simulated precipitation change features are roughly consistent with the 
recent trend derived from observations. 

 
2.1.6 Preliminary results also indicate that the build up of the haze, a mash of ash, 

acids, aerosols and other particles, is disrupting weather systems including 
rainfall and wind patterns and triggering droughts in Western parts of Asian 
Continent. The regional and global impacts of the haze are set to intensify 
over the next 30 years as the population of the Asian region rises to an 
estimated five billion people. 

 
2.1.7 It is important to differentiate the decadal to centennial time scales involved 

in greenhouse gases (GHG) from the aerosol lifetimes, which last only a 
few days to a few weeks. The role of GHGs in global warming will increase 
because of their accumulation in the atmosphere.  For the next decades, the 
regional aerosol effects will continue to play a major role as long as such 
strong sources of air pollution remain. 

 
2.1.8 Needs:  In spite of the advances by INDOEX, significant scientific 

uncertainties remain.   Since the regional scale of the pollution layer is not 
known, high quality data on the haze and precursor pollutants are urgently 
needed to assess the long-term trends.  There is also a need to find the 
answers to the following basic questions:  How does the solar heating in the 
haze affect the monsoon rainfall?  How does the reduction of solar energy 
t th f ff t th t b d t d il i t ? D th h

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 5

to the surface affect the water budget and soil moisture?  Does the haze 
amplify or ameliorate the warming due to greenhouse gases?  How does the 
air pollution from Asia affect the worldwide concentrations of ozone and 
other pollutants?  On the policy side there is a need to provide the scientific 
information for the policy making process and strengthen the existing 
agreements on transboundary air pollution like Malé Declaration which is 
being supported by Sida through RAPIDC Program. 

 
UNEP’s mandate:  
 
2.1.9 UNEP has been assisting in regional air pollution related issues in the Asia 

and the Pacific Region under the mandate for assessment, reporting and 
early warning. UNEP facilitated formulation of sub-regional level 
intergovernmental networks comprising scientists and policy makers in the 
Asia and the Pacific region.  

 
2.1.10 UNEP has followed the Indian Ocean Experiment (INDOEX) with deep 

interest and established collaboration through the lead scientists mainly Prof 
V. Ramanathan and Paul J. Crutzen and a Science Team have also been 
established with prominent scientists from Asia, Europe and US. An Initial 
assessment of the potential impacts of haze was commissioned by UNEP in 
March 2001. The study, completed and published in August 2002, indicates 
that the spectacular economic growth seen in Asia in the past decade may 
soon falter as a result of the haze.  

 
2.1.11 A programme called ABC has been initiated jointly by UNEP, and Center 

for Clouds, Chemistry and Climate (C4) at the Scripps Institution of 
Oceanography (C4/SIO).  Under Project ABC scientists plan to establish a 
network of ground-based monitoring stations throughout Asia to study the 
composition and seasonal pattern of the haze.  UNEP has pledged to 
facilitate the continued research and capacity building programme and bring 
it to the notice of governments as results become available.    

 
2.2  OBJECTIVES 
 
2.2.1 The underlying principles of Project ABC include promoting regional 

capacity building and facilitating interactions between scientific and policy 
making process.  The specific objectives are: 
 
1. to develop the science and capacity to study the issue of aerosols in the 

region; 
2. to assess the impacts of Atmospheric Brown Clouds on health, 

ecosystem and agriculture, and climate change and water budget under 
one common framework; and 

3. to raise awareness on the issue and promote actions for mitigation. 
 
2.3  PROPOSED APPROACH 
 
2.3.1 In order to achieve the objective the Project will have major components 

on observations, regional impacts modeling, and awareness & mitigation.  
 
2.3.2 Establishment of Climate Observation Program: ABC will establish an 

integrated network of surface climate observatories across the entire Asia-
Pacific region. These strategically placed observatories will monitor the full 
extent, morphology and chemical composition, radiative effects and 
transport of atmospheric aerosols and related atmospheric pollutants. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Observ
atories

Impact 
Assessment 
& Modeling

Awareness & 
Mitigation 
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Because these surface sites will track the transport of pollution haze and 
plumes on a regional scale, synergistically, they will be key components of 
the implementation phase of the Malé Declaration and EANET. They will 
also provide critical information from a data sparse region of the world for 
calibration of satellite observations and baseline measurements for long-
term analysis of changes in regional pollutant gases and aerosol 
characteristics. The network of stations, furthermore, will enhance regional 
capacity building. Project ABC will establish 6-8 new regional air-quality and 
climate observatories at critical locations and contribute to 3 existing sites 
along the periphery and within the Asia-Pacific. Each surface observatory 
will be equipped with radiation, aerosol and chemistry instruments.  It is 
proposed to operate all the sites with renewable power (wind and solar), 
only using electricity generated from fossil fuels as backup. 

 
2.3.3 The objectives of the observatories are:  

• Establish continuous chemical and microphysical aerosol observations 
at key locations in the Asian region with particular emphasis on black 
carbon, organics and cloud condensation nuclei. A major thrust of 
these observatories will be characterization of sources of these aerosols 
based on the analysis of aerosol filter samples and aerosol single particle 
analysis for molecular markers. The identified sources from the 
molecular markers will include bio-fuels and other forms of biomass 
burning; coal combustion; diesel and two-stroke engines. The source 
characterization will be used to develop future strategies to mitigate the 
impacts of Asian air pollution on climate, human health, and 
environment. The observations will also include vertical profiles and 
column optical depths at several wavelengths and these in conjunction 
with aerosol chemistry data will be used to establish temporal variability 
and trends and validate regional source-receptor and assimilation 
models and satellite retrievals of aerosol optical depths and absorption. 

• Use regional scale source-receptor models in conjunction with the data 
from observatories and validated satellites to identify the relative 
contribution of the various Asian regions to the observed aerosol 
loading. 

• Determine direct short-wave and long-wave aerosols radiative forcing 
at the surface and top of the atmosphere based on aerosol data in 
conjunction with comprehensive in situ and remote radiometric 
measurements. 

• Relate the aerosol forcing to regional sources of aerosol emissions. 

Proposed locations for ABC observatories (red dots). Green and yellow dots 
indicate existing observatories to be used as is and locations under consideration 

respectively. 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The 1st Steering Committee and 
Science Team meeting was held 

on 9th August 2002 
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2.3.4 The proposed new observatories will be located in South Asia (Maldives; 
the Andamaan Islan and Pune in India and Nepal); Southeast Asia 
(Malaysia, with alternative site in the Mekong Delta), East Asia (Beijing and 
Heifei in China); Western Pacific Rim (Hateruma in Japan, Kosan/Inmyon 
Island in South Korea). ABC will also use existing observatories like 
Momote in the Western Pacific. Two of the sites (Maldives and one site in 
the Western Pacific Rim) will serve as super-sites and will become the main 
training and calibration facilities of proposed ABC surface observation 
network. Proposed monitoring site and their attribute are given in the 
attachment V.  

 
2.3.5 Impact Assessment and Modeling Program: Data from the observation 

systems above will be used to develop models and assess the effects of the 
haze, ozone and greenhouse gases on water budget, soil moisture, 
agricultural productivity and ecosystem; to be used as background data for 
epidemiological studies to assess the health impacts of the haze.  The global 
climate impact assessment of the haze will also be conducted. 

 
2.3.6 Climate Impacts: Preliminary finding show a cooling of the land surface, 

and warming of the atmosphere during the dry monsoon season. These 
temperature changes features lead to the stabilization of boundary layer that 
results in a reduction of evaporation and sensible heat flux from the land. 
The rainfall disruption is surprisingly large, and is characterized mainly by 
increasing precipitation over Bay of Bengal and drying of areas northwest of 
India. More reliable estimates of the aerosol effect on climate will be derived 
from the data collected through the observatories. 

 
2.3.7 Agriculture impacts: Proposed to conduct numerical experiments with a 

variety of highly sophisticated mathematical crop models using different 
scenarios with respect to water and nutrient intakes to build statistics of 
crop (initially rice, wheat and sugarcane) response to atmospheric pollution. 
Outputs from the crop models will be used to quantify potential yields 
under different climatic conditions. Modeling will be used in combination 
with in-situ and satellite observations to monitor crop health and water 
stress. The results will facilitate better strategies to help optimize resources 
such as water and land, given complex feedback effects between 
atmospheric pollution and food production in the Asia and the Pacific in 
the context of rapidly increasing fossil fuel emissions on top of biomass 
burning.  

 
2.3.8 Health impacts: Epidemiologists will be engaged to work with pathologists 

in the field to make case studies of deaths caused by atmospheric pollution. 
Asian institutions and World Health Organization (WHO) will be paired 
with those in the US, and Europe for comparative studies and exchange 
programs. Physical and chemical property data on the haze, its seasonal 
spatial coverage and pollution events, will be used as environmental 
background for these studies.  

 
2.3.9 In order to support the impact assessment, activities will be carried out to 

create the Asia-Pacific Regional Climate Model (APRCM) to be available to 
regional researchers and students. This activity will be closely carried out 
with the Asian researchers. APRCM will in turn be the first step towards the 
eventual establishment of an Asia-Pacific Climate Modeling Center to be 
located in the region.  

 
2.3.10 Specific activities related to modeling include: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The first impact assessment report 
on the ABC was launched on 
9thAugust2002 in London by 
UNEP Executive director Dr. 

Klaus Töpfer.  
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• Running the Climate System Model; 
• Development of an Asia Pacific regional climate model; 
• Running the Chemistry transport model; and  
• Running various sophisticated agricultural models. 

 
2.3.11 Awareness and Mitigation Program- (i) renewable energy studies, (ii) 

mitigation options, (iii) hydrogen energy, and (iv) 
legal/economic/technical instruments: It is necessary to translate the 
scientific findings into policy making process and provide the policy makers 
with mitigation options. The specific activities under this program will 
include:  
a) Study of alternative strategies for improving air quality including 

mitigation options like improved cooking stoves, renewable energy, 
and hydrogen energy.  

b) Evaluation of alternative instruments for implementing those 
strategies. Alternative instruments will include legal, economic and 
technological instruments. 

c) Assessments of economic impacts, taking into consideration the 
results of the climate, agriculture and public health impacts studies.  

d) Dissemination of findings. 
e) Conduct short-term training programs for high-level policy makers 

such as parliamentarians and line ministries.  
 
 
2.4 ORGANIZATIONAL/INSTITUTIONAL ARRANGEMENTS 
 
2.4.1 UNEP will facilitate the regional cooperation and coordination among the 

regional institutions. ABC Secretariat for the region is located at UNEP 
RRC.AP at Bangkok. The Secretariat at Bangkok will lead the activities 
under the component “awareness & mitigation”.   

 
2.4.2 The Center for Clouds, Chemistry and Climate at the Scripps Institute of 

Oceanography, La Jolla, California (C4/SIO) will provide the scientific 
guidance for the project ABC. ABC Secretariat for science is located at 
C4/SIO. The scientific secretariat will lead the scientific activities including 
the components on “observatories” and “impacts assessment & modeling”. 

 
2.4.3 Stockholm University (SU), as a subcontractor to UNEP, will be 

responsible for the precipitation chemistry and aerosol chemistry programs 
at the South Asian monitoring sites (Nepal, Pune, Maldives and Andaman 
Island). SU will also be substantially involved in the capacity building and 
the visitors scientists program on precipitation chemistry. 

 
2.4.4 A Steering Committee (SC) has been formulated to provide the overall 

guidance for the project and identify the major stakeholders and their 
involvements. Founding members of Steering Committee consists of K. 
Töpfer, V. Ramanathan and P.J. Crutzen.   Individuals of prominent stature 
from national governments, academia, national laboratories, industries, 
international organizations and foundations will also be invited to be part of 
the SC.  

  
2.4.5 In addition, a Science Team (ST) comprising of prominent scientists from 

the region as well as outside the region have also been formulated. ST will 
also be expanded by including additional scientists. A Policy Team (PT) is 
also proposed to be established when the scientific findings are available. 

 
 
 
 
 
 
 
 
 
 

Project ABC Science Team 
 

V. Ramanathan, Co-Chief Scientist 
Scripps Institution of Oceanography,  

University of California, San Diego, USA  
 

Paul J. Crutzen, Co-Chief Scientist 
Max-Planck-Institute for Chemistry, Mainz, 

GERMANY  
Scripps Institution of Oceanography,  

University of California, San Diego, USA  
 

Hajime Akimoto 
Institute for Global Change Research, 

Yokohama, Kanagawa, JAPAN  
 

Gregory R. Carmichael 
Center for Global & Regional Environmental 

Research,  
University of Iowa, Iowa City, USA  

 
Meng Fan 

Environmental Planning Institute, Chinese 
Research Academy 

of Environmental Sciences, Beijing, CHINA 
 

Jos Lelieveld 
Max-Planck-Institute for Chemistry, Mainz, 

GERMANY  
 

A.P. Mitra 
National Physical Laboratory, New Delhi, 

INDIA  
 

Teruyuki Nakajima 
Center for Climate System Research, 

University of Tokyo, Tokyo, JAPAN  
 

R.K. Pachauri 
TATA Energy Research Institute, New 

Delhi, INDIA  
 

Henning Rodhe 
Department of Meteorology, University of 

Stockholm,  
Stockholm, SWEDEN  

 
Guang-Yu Shi 

Institute of Atmospheric Physics,  
Chinese Academy of Sciences, Beijing, 
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PT will also include additional stakeholders from the policy making and 
implementation arena.  Progress in the design and implementation of the 
project will be reviewed by regular meetings of SC and ST 

 
2.4.6 Some of the potential institutions/stakeholders are identified in Attachment 

I. 
 
2.5 BENEFICIARIES/MAIN ACTORS 
 
2.5.1 The direct beneficiaries of the proposed project will be the people of the 

Asia who will benefit from informed decision making of their policy makers 
towards promotion of sustainable development. The issue of aerosol is 
significant at the regional and global level; the project will help to reduce the 
impact of aerosols and its implications on global warming at regional and 
global levels. 

 
2.5.2 The main actors for the proposed project activities are: national 

governments, Center for Cloud, Chemistry & Climate (C4/SIO), UNEP 
which will represent the Steering Committee; and specialized institutions, 
regional scientists, scientists from Europe and America. 

 
2.6 EXPECTED RESULTS 
 
2.6.1 The project will have the following four outcomes: (i) Informed decision-

making at national and regional levels through better understanding on the 
conditions, trends and impacts of haze, (ii) Science and expertise are in place 
to study the issue of aerosols in the region,  (iii) Promotion of mitigation 
options and alternative energy scenarios, and (iv)  Support of national, 
regional and international demand for information on issues of aerosols in 
the regional and global importance including the conventions such as 
UNFCCC. 

  
 
2.7 ACTIVITIES/TIME TABLE 
 
2.7.1 Tentatively the project period will be for 60 months starting from 1st quarter 

of 2003 to 4th quarter of 2007. The detail activities along with project 
timetable are given in Attachment III.  

 
2.8 BUDGET ESTIMATES 
 
2.8.1 The overall budget would amount to a total about US $ 17.5 million for the 

proposed set of activities, out of which the proposed contribution from 
Sida and other donors will be 3.2 million and 14.3 million respectively. 
Other donors include National Oceanic and Atmospheric Administration 
(NOAA),, Norwegian Agency for Development Cooperation (NORAD), 
Japan, and UNEP.  

 
2.8.2 Detail budget estimates are provided in Attachment IV. 
 
2.9 FINANCIAL ARRANGEMENTS 
 
2.9.1 The agreed Sida funding will be disbursed through a separate designated 

UNEP/RRC.AP account with Thai Farmers Bank in its branch office in 
Asian Institute of Technology, Bangkok. All financial documentation and all 
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project related archives will be maintained in a special file section at the 
UNEP/RRC.AP, Bangkok. Other supported partners in the project will 
follow the similar procedures. Stockholm University will be a subcontractor 
to UNEP. 

 
2.10 STAKEHOLDER INVOLVEMENTS 
 
2.10.1 UNEP has been assisting in regional air pollution related issues in the Asia 

and the Pacific Region. At the sub-regional level, countries have formulated 
intergovernmental networks comprising scientists and policy makers.  

 
2.10.2 The five Central Asia countries have completed the first Regional 

Environment Action Plan in 2001. One of the five key priority issues in the 
Action Plan is air pollution. The Plan articulates how to address this issue 
with cooperation from all the five countries. In South Asia, the Malé 
Declaration on Control and Prevention of Air Pollution and Its likely 
Transboundary Effects for South Asia was adopted by the South Asian 
countries in 1998. Under the Malé Declaration policy makers and scientists 
meet annually and the establishment of monitoring stations for 
transboundary air pollution was initiated this year.  The 10 countries of 
ASEAN have signed a legal framework on the transboundary haze issue in 
June this year. This is the first regional air pollution convention outside 
Europe.  In East Asia, the coordination on regional air pollution was 
established through the East Asia Acid Deposition Network  (EANET). 
EANET has eleven participating countries and over 100 monitoring 
stations.  

 
2.10.3 ABC has been a subject of discussions at the subregional environment 

minister’s forum. In December 2002, the ASEAN Ministers requested 
UNEP to include ASAEAN scientists in the research. In January 2003, 
South Asian Ministers discussed ABC. They agreed on the need for capacity 
building on the science.  

 
2.10.4 One of the ABC supper stations will be located in Maldives which will also 

serve as a training facility for the regional scientists. Government of 
Maldives appointed a focal point will make an effort to generate additional 
resources from its own budget to participate in the ABC program. Other 
countries where observatories will be located are also nominated their 
scientific representation for the project ABC.   

 
2.11  FOLLOW-UP ARRANGEMENTS 
 
2.11.1 A unit within the UNEP’s Regional Resource Centre (RRC.AP) will be 

established to coordinate the capacity building, translating the results of the 
impact studies for policy actions, and awareness within the Region The 
Center will also coordinate the energy and economic impact studies. Four to 
eight people including scientists and students will be recruited by UNEP 
and send to C4/SIO and other ABC participating institutions in Europe 
and USA for training.  

 
2.11.2 Regional Scientists and students will participate in all components of project 

ABC from the beginning of implementation.  This will build regional 
capacity and enable the participating scientists and institutions to conduct 
similar studies even after the completion of the project. 

 
2.11.3 Visitors and exchange programs will be organized for the scientists and 
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students from the region. This capacity building activity will ensure transfer 
of the project to the region in 3-5 years time, follow-up, sustainability of the 
initiatives, and ownership. Participating institutions in the region will 
accumulate and maintain experience obtained from the project. Even after 
the completion of the project, the know-how will be maintained, since the 
activities of the project will be linked to the ongoing activities of the 
participating institutions from the region. 

 
2.11.4 Existing intergovernmental networks like Malé Declaration on 

transboundary air pollution and EANET will be considered for the 
inclusion into the intergovernmental networks in due time to ensure the 
sustainability of the process.  

 
2.12 Sida VISIBILITY AND CONTINUITY 
 
2.12.1 The visibility of Sida will continue through the project implementation. Sida 

delegate will be kept fully informed through participation in the major 
meetings and regular reports. Monthly newsletter will be published by 
UNEP RRC.AP with reference to Sida’s support and use of Sida logo on 
the publications.  The impact and continuity will be reflected through 
subsequent country level action and policy responses in South Asia. Sida ‘s 
continues support to the implementation of Malé Declaration has already 
been made a substantial contribution to the region and the project ABC will 
further enhance the Sida’s contribution to the region in tackling the air 
pollution.    
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Attachment I: Potential Collaborating Institutions  
 
Executing Agencies 
 
Scripps Institution of Oceanography, University of California, San 
Diego 
United Nations Environment Programme, Regional Resource Center 
for Asia and the Pacific, Bangkok 
China 
China Academy of Sciences, Beijing 
China Meteorological Administration, Beijing 
Chinese Research Academy of Environmental Sciences, Beijing 
Institute of Earth Sciences, Academia Sinica, Taipei 
Peking University, Beijing 
State Environmental Protection Administration, China 
State Science and Technology Commission, China 
Europe  
Max-Planck Institute for Chemistry, Mainz 
Laboratoire de Météorologie Dynamique, Paris 
Stockholm University, Stockholm 
India 
Indian Agriculture Research Institute, New Delhi 
Indian Institute of Science, Bangalore 
National Physical Laboratory, New Delhi 
Patel Chest Institute, New Delhi 
Physical Research Laboratory, Ahmedabad 
Japan 
Frontier Research System for Global Change, Tokyo 
Institute for Global Change Research, Yokohama 
National Institute for Environmental Studies, Japan 
University of Seoul, Seoul 
Maldives 
Ministry of Home Affairs, Housing and Environment, Republic of 
Maldives 
Nepal 
International Centre for Integrated Mountain Development, 
Kathmandu 
Pakistan 
National Agricultural Research Centre, Islamabad, Pakistan 
USA 
Florida State University, Tallahassee 
Georgia Institute of Technology, Atlanta 
National Center for Atmospheric Research, Boulder 
School of Medicine, University of California, San Diego 
School of Public Health, Johns Hopkins University, Baltimore 
University of Maryland, College Park 
University of Miami, Miami 

 

 



 

 

 
 Attachment II:  Activities/Timetable 

DURATION OF PROJECT (IN MONTHS): 
ACTIVITIES  PROJECT-MONTHS 
Completion of project activities 
 

6     
 

12 18 24 30 36 42 48 54 60 

1.1 Climate Observatory Program             
(a) Observatories at Maldives and Nepal           
Construct + Equipt           
Solar energy program           
Calibration program           
Data collection, analysis and training           
Visitors and exchange program           
Transboundary transport assessment           
Operation and maintenance            
Field studies           
Regional postdocs and students           
(b) Observatories at India and China           
[details of activities are same as in (a)]           
( c )  O b s e r v a t o r i e s  a t  J a p a n ,  L a  J o l l a ,  H a w a i i             
[details of activities are same as in (a)]           
           
1.2 Precipitation and aerosol chemistry observatory 
program           

Establishment and operation at Hanimadu           
Establishment and operation at Bidure, Nepal           
Establishment and operation at Pune, India           
Establishment and operation  at Andaman, India           
Capacity building and visitors’ programs           
           
2. Impact Assessment Program           
(a) Agriculture program           
Numerical experiments           
Visitors exchange program            
Climate agriculture integration            
Impact assessment           
Field studies           
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Expansion to rice producing countries           
(b) Public health           
Statistical studies           
Visitor and exchange program           
Climate health integration           
Impact assessment            
Field studies            
(c) data assessment system           
Developing and testing           
Operations and training           
           
3. Integrated Climate Model for Asia           
Development and testing           
Visitors and exchange program           
           
4. Awareness and mitigation program           
(a) Renewable energy studies            
(b) Study on mitigation options             
(c) Study on hydrogen energy           
(d) Study on legal/economic/technology instruments           
(e) Quantification of pollution damage and public 
awareness programs  
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 Attachment III:  Estimated Budget  (in US $) 

Item Year 1 Year 2 Year 3 Year 4 Year 5 Budget Sida Others 
OBSERVATORIES                 
Hanimaadhoo, Maldives 927,000 194,000 164,000 124,000 169,000 1,578,000 150,000 1,428,000
Bidur, Nepal 927,000 194,000 164,000 124,000 169,000 1,578,000   1,578,000
Andaman, India   927,000 194,000 164,000 124,000 1,409,000   1,409,000
China   927,000 194,000 164,000 124,000 1,409,000   1,409,000
Japan     927,000 194,000 164,000 1,285,000   1,285,000
La Jolla     927,000 194,000 164,000 1,285,000   1,285,000
Hawaii     927,000 194,000 164,000 1,285,000   1,285,000
                  
PRECIPITATION AND AEROSOL CHEMISTRY                  
Hanimaadhoo, Maldives 150,000 25,000 25,000 25,000 25,000 250,000 250,000   
Bidure, Nepal 50,000 25,000 25,000 25,000 25,000 150,000 150,000   
Pune, India   55,000 25,000 25,000 25,000 130,000 130,000   
Andaman, India   25,000 15,000 15,000 15,000 70,000 70,000   
Capacity building and visitors program 150,000 100,000 100,000 100,000 50,000 500,000 500,000   
Meetings, travel etc. 20,000 20,000 20,000 20,000 20,000 100,000 100,000   
Overhead at Stockholm University 46,250 31,250 26,250 26,250 20,000 150,000 150,000   
                  
IMPACT STUDIES AND DATA MANAGEMENT                 
Impact studies on Health, Agriculture and water budget     227,300 329,400 700,100 1,256,800 500,000 756,800
Data system design and implementation (DSDI) 65,000 67,000 69,000 71,000 73,000 345,000   345,000
Participation of Asian Prorgammers in DSDI   70,000 100,000 100,000 100,000 370,000   370,000
Participation of Asian Researchers in impact studies   105,000 120,000 130,000 145,000 500,000 295,000 205,000
                  
INTERGRATED CLIMATE MODEL FOR ASIA                 
Participation of programers from C4 89,700 89,700 93,840 93,840 96,600 463,680   463,680
Participation of Asian Scientists and Programers 140,000 160,000 170,000 180,000 190,000 840,000   840,000
                  
AWARENESS & MITIGATION                  
Renewable energy studies   30,000 35,000 40,000 45,000 150,000   150,000
Study on mitigation options (eg: cooking stoves)   30,000 35,000 40,000 45,000 150,000   150,000
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Study on Hydregen enegy   30,000 35,000 40,000 45,000 150,000   150,000
Study on economic/technology instruments     20,000 40,000 45,000 105,000 105,000   
                  
MEETINGS, WORKSHOPS                 
Meetings, workshops and project management 340,000 370,000 410,000 440,000 480,000 2,040,000 800,000 1,240,000
                  
TOTAL           17,549,480 3,200,000 14,349,480
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 Attachment IV:  Logical Framework 
 
 
Design Summary 

 
Performance 

Indicators/Targets 

 
Monitoring 

Mechanisms 

 
Assumptions 

and Risks 
Goal 
Promotion of sustainable development 
through (i) better understanding of aerosol 
which is an issue of global significant, (ii) 
build the capacity in the region to study 
the issue in a long term basis (iii) 
promotion of mitigation options. 
 

 
Increased 
understanding on 
the impacts of 
aerosol 
 
Development and 
implementation of 
national plans for 
emission reduction 

 
Records of 
consultations 
with major 
stockholders 

 
Aerosol has potential 
impacts on the climate and 
ecosystem in Asia. 
 
National governments will 
give priority to the 
implementation of ABC 
recommendations.  

 Purpose 
1. Establishment of observatory stations 

to study the issue of aerosols in the 
region; 

 
 
 

2. Use results from the observatory 
stations and modeling programs to 
study the conditions, trends and 
impacts of haze on health, agriculture, 
water budget, and economy.  

 
3. Raise awareness on the issue and 

promote actions for mitigation; 
Promote policies to use renewable 
energy sources and monitoring the 
progress.  

 

 
1. Observatory 
stations are 
operation and 
provide sufficient 
information for the 
modeling and 
impact studies;  
 
2. Projected trend, 
Impact assessments, 
trained scientists 
 
 
 
3. National ABC 
task force; adoption 
of mitigation 
options and 
recommendations.  

 
1. Reports and 
Scientific 
publications  
 
 
 
 
 
2. Impact 
assessment 
reports. 
 
 
 
3. National 
publications and 
project 
documents. 
 
 

 
1. Close cooperation from 
National governments and 
other collaborating 
partners in establishing the 
observatories; financial 
support form the donors.   
 
 
2. Sufficient information 
will be available from the 
observatory stations. 
 
 
 
3. The outcome of the 
project fits the 
requirements for the 
emission reduction.  
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Outputs 
1. Observatory stations to monitor 

aerosols; expertise on aerosols in 
Asia. 

 
 
 
2. Impact studies and science on the 

impacts of aerosols on human 
health, water budget, agriculture, 
and economy.  

 
 
 
 
3. Policy actions, mitigation options, 

renewable and alternative energy 
scenarios.    

 

 
1. Seven observatory 
stations and 
expertise to operate 
the station in the 
region by 2007 
 
2. Identified 
interactions between 
aerosol and water 
budget, health, 
agriculture and the 
consequence on 
economy 
 
3. Adoptable 
alternative scenarios, 
strategies, and 
recommendations 
are prepared 

 
1. Progress 
reports; 
monitoring data 
from the 
observatories.  
 
2. Impact studies 
on health, water 
budget, 
agriculture and 
economy; 
progress report  
 
 
3. Reports on 
policy actions 
and mitigation 
options; progress 
reports 

 
1, 2, 3. Sufficient amount 
of information is collected 
from the observatories, 
and feasible mitigation 
options are identified.  

Activities 
1. Establishment of Climate 

Observation Program: (i) surface 
observatories, and (ii) satellite 
observation system 

 
 
 

2. Impact assessment program: 
(i)impact on water budget, (ii) 
impact on agriculture, (iii) impact 
on health 

 
3. Awareness & mitigation program: 

(i) renewable energy studies, (ii) 
study on mitigation options, (iii) 
study on hydrogen energy, (iv) 
study on 

 
 1. Two new 
observatory stations 
will be established 
and functional in 
each of the first 
three years 
 
2. Final Outputs on 
(i), (ii) and (iii) will 
be obtained in the 
fifth year. 
 
3. Outputs of (i), (ii), 
(iii), and (v) will be 
obtained in the fifth 
year; A regional 
workshop and short 

 
1, 2, 3. Biannual 
Progress reports 
from the project 
ABC 
 
 
 
 
 
 
 
 
 

 
1, 2, 3. Active participation 
of participating 
organizations, related 
countries, consultants, and 
other stakeholders in the 
activities 
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legal/economic/technological 
instruments, (v) quantification of 
pollution damage and awareness 
programs. 

 

training programs 
for the 
dissemination 

Inputs 
- International and local consultants  
- Regional consultations, and good 

balance of governmental and non-
governmental participants, broad 
geographical representation within 
Asia 

- Travel and information / 
communication services  

- National and regional experts 
- Views from international and regional 

policy makers and scientists, and 
institutions 

- Input from member countries / focal 
points/ key institutions 

- Funding and in-kind contributions 
from donors and participating 
institutions 

- Equipments, Software and hardware 
provisions 

- Expertise of participating institutions 
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 Attachment V:  Proposed observatories and attribute 

 
Location  Attribute 
 
South Asia 
Maldives  :South Asia air mass samples 
Andamaans  :South Asia air during dry season; and cleaner marine air during SW monsoon 
Nepal   :Samples Himalayan region during dry season and SW monsoon flow during wet season 
 
 
East Asia 
Hefei   :China air mass; samples air pollutions in the economy rapidly developing areas 
Beijing   :Samples black carbon aerosols from anthropogenic sources and dust plumes from the Gobi desert 
 
Wet Pacific Rim 
Kosan    :Samples air from China 
Momote  :Mostly marine air and biomass aerosols from Indonesia 
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