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VIII  Research and Observationtc "VIII  Research and Observation"
1. Researchtc "1. Research"
1.1 Basic Research for National Communicationtc "1.1 Basic Research for National Communication"
Korea is a signatory of the Climate Change Agreement of October 1993. Under Korea's commitment as a member country of the Agreement, Korea Energy Economics Institute (KEEI) has been designated to conduct basic research, investigating and presenting national statistics on greenhouse gas emissions like CO2.

1.1.1. Objectives

The research done by the Korea Energy Economics Institute had four objectives:

 - report in detail national statistics on greenhouse gas emissions and absorption,

 - analyze potential influences of global warming on Korea,

 - research national policies for establishing a cost-effective plan to reduce greenhouse gases, and

 - establish a plan to minimize the economic burden and contribute to national growth.

1.1.2. Scope

Research was conducted in social sciences and natural sciences for two years, 1994 and 1995. 

First, on the basis of studies by IPCC and Korean specialists, this research investigated characteristics of greenhouse gases, and established the scale and scope of statistics. It classified greenhouse gases into two categories, main and other. The main category includes CO2, methane, and NOx while the other category consists of CO, SOx, and CFCs. It analyzed the main sources of such gas emissions. 

Second, it evaluated social and economic activities which influence greenhouse gas emissions. In the first year, it evaluated the roles of energy, industry, transportation, agriculture, forestry, waste, land-use, and air and ocean in greenhouse gas emissions.

Third, it estimated the quantity of emissions and absorption of greenhouse gases in Korea. It used formal IPCC methodology to examine and measure emissions from various energy sources and economic activities, including agriculture and farming sectors. 

Fourth, it evaluated the effects of climate change on the Korean Peninsula. It investigated the expected influence of doubling CO2 density on natural and biological systems.

Fifth, it analyzed policy instruments like energy taxes, for possible reduction of greenhouse gas emissions.

Sixth, based upon the above evaluations and analyses, it recommended mid- and long-term policies for the reduction of greenhouse gas emissions.

1.2. Basic National Energy Plantc "1.2. Basic National Energy Plan"
In 1996, Korea conducted research for the establishment of the ten-year National Energy Plan (1997-2006) on the basis of the Rationalization of Energy Utilization Act.

1.2.1. Objective

The objective of the research was to provide policy goals and strategies on energy supply and demand to ensure economic growth, minimization of environmental costs resulting from energy consumption, efficient energy use and improvement of energy-related technologies.

The National Energy Plan provides principles and directions for other energy-related plans regarding energy sources and sectors. Its research extends to all energy-related fields.

1.2.2. Scope and Scale

The research to establish the National Energy Plan included the analysis of trends and a forecast of international and domestic energy supply and demand in order to achieve a reliable energy supply. Through the evaluation procedure of previous policies, it also provided some policy issues related to energy conservation and improvement of energy efficiency, and development and promotion of efficient technology. Specifically, this research focused on setting up national policies in the context of minimizing environmental costs from energy use in all sectors. 

1.3. Action Plan for Climate Change Mitigationtc "1.3. Action Plan for Climate Change Mitigation"
To establish an action plan for climate change abatement including introduction of new strategies and fortification of existing policies, Korea is conducting a project from 1997 through 1999.

1.3.1. Objective

This project is to produce a cost-effective action plan for mid- and long-term energy, economic, and environmental policies, which is a national plan following the Climate Change Agreement. 

1.3.2. Scope

In the first year of the project, the procedures include refinement and expansion of statistics for greenhouse gas emissions, development and preliminary operation of a model for analyzing reduction of greenhouse gases, establishment of a database to analyze greenhouse gas reduction, and case studies of developed countries' action plans.

    1997
1998
1999

- Expanding Statistics of                   Greenhouse Gas Emissions

- Development and Preliminary              Operation of Model Analyzing            Reduction of Greenhouse Gases

- Establishment of Database For             Analysis of Greenhouse Gas              Reduction

- Analysis of Action Plans of               Developed Countries
- Forecast of Mid- and 

  Long-Term Emissions of                   Greenhouse Gases

- Analysis of Potential Reductions

- Analysis of Preference of Potential  Reductions

- Analysis of International                    Cooperation

- Analysis of Legal/Juridical Systems for Implementation of Action Plan

- Analysis of Administration 
- Re-Establishment of Reduction Goals and Analysis of Potential Reductions

- Start-Up of Preferred Reductions

- Establishment of Action Plans by Sector

- Enforcement Regulations

- International Cooperation

< Table 8-1 >  Planned Research Projects for the Action Plan for Climate Change  Mitigation

In the second year, 1998, this research will incorporate these aspects: forecast of mid- and long-term emissions from greenhouse gases, analysis of potential reductions,  analysis of preference of potential reductions, analysis of joint implementation, analysis of  legal/juridical systems and an administration system to implement the plan.

In the third year, 1999, the following five topics are included: re-establishment of reduction goals and analysis of potential reductions, derivation of preferred reductions, establishment of an action plan by sector, enforcement regulations, and international cooperation.

1.4. Plans for Development of Environmental Technologytc "1.4. Plans for Development of Environmental Technology"
In order to develop long-range and systematic environmental technology to carry out the government's environmental policy and to improve the national welfare, the Korean Government established a ten-year plan for the development of environmental technology in 1992. This plan laid out the strategies to progress from the current technology level to advanced technologies of developed countries. It includes investment of 974.7 billion Won (public investment - 792.7 billion Won, private investment - 182 billion Won) from 1992 through 2001.

Environmental technology will contribute to mitigation of climate change. In particular, "climate change forecasting technology" and "technological development to utilize CO2" will be essential for mitigation of climate change.

The Korean Government arranged a one-year project (May 1996 to April 1997) to devise a long-range plan for environmental technological development to resolve domestic environmental problems, to respond to new international environmental regulations, and to contribute directly to solving world environmental problems in the next century.

The plan's primary objective was to meet the demand in the domestic environmental technology market necessary to improving new environmental technology and enforcing environmental standards, which could be realized by encouraging technological development by new businesses. In addition, this plan provided responses to international efforts to link environment and trade and proposed that the environmental technology industry be developed as an export industry in the 21st century.

It included a ten-year environmental technology development plan, along with the existing G-7 environmental engineering technology development project. The total amount of investment for environmental engineering technology development in 1996 was 74.4 billion Won, which was equal to 0.019% of GNP. This figure represents an increase of 39.3% compared with the size of investment in the previous year.

 Project
Total
Year



1992
1993
1994
1995
1996
1997-

2001

Total
9,747
98
312
479
628
927
7,303

G-7 Project
4,315

(1,820)
66

(27)
189

(102)
301

(172)
382

(216)
553

(307)
2,824

(996)

Basic Technological Development
912
14
29
33
38
68
730

Supportive Technological Development
4,520
18
94
145
208
306
3,749

< Table 8-2 > Current and Planned Annual Investment for Environment Technology Development

     Private Investment (in parentheses)

     Source: Environmental White Paper, 1997, Ministry of Environment.

The ratio of public investment for environmental technology to total government R&D investment was 3.13%. Among OECD countries in 1992, this figure ranges from 0.7% to 3.6%. Compared to OECD members, it places Korea in the higher investment group. However, total investment is much lower than that of OECD countries.

The Korean Government plans to raise the ratio of environmental R&D to total government R&D investment up to 5% by 2001. The third stage of the G-7 project will be completed at that time. In 1997, the government established a Long-range Plan for Environmental Technology Development, which promotes consumer-oriented and advanced environmental technology development.

    
Environmental Technology R&D Investment by Government(A) (billion won)
GNP(B)

(billion won)
A/B

(%)

1991
54
2,142,399
0.003

1992
109
2,387,046
0.005

1993
184
2,655,179
0.007

1994
494
3,037,726
0.016

1995
534
3,489,790
0.015

1996
744
3,734,819
0.019

< Table 8-3 >  Annual Environment Technology R&D Investment per GNP

     Source: Environmental White Paper, 1997, Ministry of Environment
1.5. G-7 Environmental Engineering Technology Development Projectstc "1.5. G-7 Environmental Engineering Technology Development Projects"
Since 1992, the Korean Government has used the advanced technology development project (G-7 project) to raise its technological development close to G-7-country standards.

This ten-year plan is divided into three stages. In the first stage (1992-1994), the project focused on obtaining and developing basic environmental technology. In the second stage (1995-1997), it focused on development of core technology and practical establishment of technology. In the third stage (1998-2001), the project focuses on utilization, commercialization, and exportation of the technologies. The results of the project is analyzed and evaluated every year. 

From 1992 to 2001, public and private investment in this field will total 249.5 billion Won and 182 billion Won, respectively. Investment will yield three core technologies each in the areas of global environment, air quality, water quality, waste, and treatment. 

From November 1992 to November 1996, the G-7 environmental engineering technology development projects attracted public and private investment of 66.7 billion and 82.4 billion Won, respectively,  focusing on 23 core projects like desulphurization, denitrozation, clean-water, anti-pollution technology, etc.

    
1st Stage

(1992-1994)
2nd Stage

(1995-1997)
3rd Stage

(1998-2001)

Goal
Obtaining Basic Technology
Utilization and Establishment of Core Technology
Utilization, Commercialization and Establishment of General Environmental Management System

Technology Development
Pollution Mitigation Technology Development
Treatment Technology, Recycling Technology

Industry 
Independent Development of Environmental Technology
Exportation of Environmental Technology

< Table 8-4 >  Goals of G-7 Environmental Engineering Technology Development Projects  

    
Total
1992-1996
1997
1998-2001

Total
4,315
1,491
530
2,294

Government

Private
2,495

1,820
667

824
237

293
1,591

703

< Table 8-5 >  Current and Planned Investment for G-7 Environmental Engineering Technology Development                         (100million Won)

The Korean Government will not only extend and strengthen the current G-7 projects, but it will also promote systematic and long-range environmental technology development projects to address current environmental problems.

1.6 Promotion of Basic and Fundamental Environmental Technology Development Projectstc "1.6 Promotion of Basic and Fundamental Environmental Technology Development Projects"
Since 1996, Korea has promoted the Basic and Fundamental Environmental Technology Development Project and the G-7 project to deal with recent growing demands for environmental technology.

This project requires public research and development and full-scale investigation, which private companies have some difficulties in conducting but which are necessary for the commercialization and utilization of environmental technology.

    Year
1996
1997
1998
1999
2000
2001
Total

Investment
5
5
4.5
15
20
20
69.5

 < Table 8-6 >  Annual Investment Plan for Fundamental Environment Technology Development Projects (Unit: 100 Million Won)

1.7 Climate Change Forecasting Technology Researchtc "1.7 Climate Change Forecasting Technology Research"
The Korean Government has added a new research area, "monitoring global change and development of climate change forecasting technology," to the G-7 projects. From the second stage of the G-7 projects, this new research area has been modified to "climate change forecasting technology."

While this research continues, Korea is actively participating in GCTE (Global Change and Terrestrial Ecosystem), LUCC (Land Use and Cover Change), IGBP, which includes AMIP (Atmospheric Models Intercomparison Project), PMIP (Paleoclimate Modeling Intercomparison Project), and CMIP (Coupled Models Intercomparison Project), and START/TEACOM.

In the "Atmosphere/Ocean GCM Development" project, Korea is verifying atmosphere GCM through analysis and inspection of Asian monsoon and global water cycles, and developing new oceanic GCM including a surface mixed layer grid model for oceans. The oceanic GCM model successfully simulates climate change and the El Nino phenomenon.

This project involves research on global and regional climate change due to greenhouse gas emissions. Through atmospheric GCM developments including investigating the stratosphere, the ozone effects from the multi-dispersion of sunlight and relationship between clouds and solar radiation can be estimated. 

Korea also plans to study annual changes in the stratospheric cycle and analyze the ancient climate model project to describe climate patterns on the Korean Peninsula from 6,000 years ago.

The "Regional Climate Model" project reflects summer monsoons in East Asia and classifies 13 plant groups. This model separates East Asia into nine regions, analyzing Pan-Asia monsoons, and enables analysts to model climate changes around the Korea Peninsula.

Also, data and information related to global warming is classified systematically and provided on the Internet as modeled data.

1.8. Greenhouse Gas Control Technology Researchtc "1.8. Greenhouse Gas Control Technology Research"
After 1992, the Advanced Technology Development Project (a G-7 project)  promoted chemical and biological technology to control amounts of CO2, which accounts for 55% of global warming. This technology changes hydrogenized CO2 through catalysts to methanol or combined hydrocarbons, and uses low-quality hydrocarbons to develop highly activated catalysts for useful combinations.

By introducing combined catalysts containing methanol, acid, and metal, this research raises the CO2 transformation rate from 12.5% to 33%, and develops transformation of CO. Also being developed is production of liquid screening for CO2 separation and production technology of screening for separating high temperature gas. A water-swollen-hydrogel screen of high molecular complex, which is economical in energy consumption, is being developed as well.

1.9. Research Related to the Climate Change Conventiontc "1.9. Research Related to the Climate Change Convention"
       
Title
Year

Korea Energy Economics Institute
Policy measures for energy sector to combat global warming 


Policy measures for energy sector regarding the Climate Change Convention

Mid- to long-term policies for reinforcing demand side management 

Institutional measures for facilitating the expansion of new and renewable sources of energy

Study on UNFCCC National Communication  

Development of a model for the evaluation of energy conservation policies 

Basic National Energy Plan

Economic assessment of energy efficiency management system

Action plans for the Climate Change Convention

Facilitating the use of energy from waste 

Economic analysis of energy/carbon tax with a dynamic general equilibrium model


  1992

  1993

  1993

  1994

 1994-95

  1995

  1996

  1996

1997-99

  1997

  1997

< Table 8-7 >  List of Researches Related to the Climate Change Convention (cont'd)

      
Title
Year

R&D Management Center for Energy and Resources
Development of solar thermoelectric cogeneration system

Development of the waste plasted pyrolysis process

Basic technology development for IGCC (Integrated Gasification Combined Cycle)

Development of photovoltaic-wind power hybrid system for the electrification of mono-electrified rural areas

Study on the high efficiency compound solar cell

Development of the fuel cell system

Separation and fixation of CO2 by the formation of claxrates

Formation of clean fuel for the internal combustion engine from CO2
1995-97

1995-97

 1995

 1996

 1996

 1996

1996-97

1996-97

Korea Institute of Science and Technology (KIST) 
    A Study on Strategy And R&D Policy Measures to Address

    Global Warming

    Studies on Potential Effects of Climate Change on Korea and

    Strategic Measures for Global Environment
 1991

1993-94

Korea Institute of Energy Research (KIER) 
    A Study on the Technological Strategy to Improve the Global      Environment in the Energy Field
 1996

 Science and Technology Policy Institute  (STEPI) 
    Future Comprehensive plan for Environment Research in Korea
 1994

2. Observationtc "2. Observation"
2.1. Climate Change Monitoring Systemtc "2.1. Climate Change Monitoring System"
The Korean Government makes synoptic and other meteorological observations. These include not only surface weather observation, upper air observation, and marine meteorological observation but also aeronautical meteorology, satellite meteorology, radar observation,  lightning, background air monitoring, earthquake monitoring, etc.

Since the climate monitoring network expansion project was initiated in 1993, the Korean Government has introduced and operated the following climate monitoring equipment: non-dispersive infrared analyser for atmospheric CO2 concentration, gas chromatography for CH4, N2O, and CFCs and ozonesonde systems for vertical ozone distribution over Korea. In 1995, an atmospheric Particle Counter and UV-Biometer were imported.

In 1996, ion chromatography equipment for analyzing precipitation chemistry and an integrated air quality monitoring system for observing surface ozone and reactive gases (SO2, NOx, CO, TSP) in the atmosphere were introduced.

    
Surface
Upper Air
Satellite
Radar
Aeronautical
GAW

(Global Atmospheric Watch)
Marine
Earth- quake
Lightning
AWS

Headquarters

Regional

Meteorological- Station

Observatory
1

4

28

39
2


1

4

9

1
2

3
2

7
2

1





Subtotal
72
2
15
5
9
3












3
12
10
400

Total







12
10
400

< Table 8-8 >  Systematic Observation Network                                                           (Unit : number of units)

By 1995, the Korean Government provided climate monitoring systems which measure four greenhouse gases, CO2, CFCs, CH4, and N2O, by introducing greenhouse gas monitoring equipment.

Semi-automation of the CO2 monitoring scheme on the basis of accumulated techniques saved costs and labor. Stratospheric ozone monitoring has been accomplished with Brewer ozone spectrophotometer by UV-Biometer.

A new GAW station was completed in 1996. Its role is to measure the background air pollution monitored under the WMO/GAW program. For this purpose, many advanced equipments such as an  ion chromatography, ambient air monitoring systems, and several new laboratory instruments were introduced in 1997.

2.2. Mid- and Long-term Plan for Meteorological Technology Developmenttc "2.2. Mid- and Long-term Plan for Meteorological Technology Development"
The long-term plan for meteorological technology development was established in 1994 to respond to international and domestic environmental problems. In 1997, the Korean Government also established mid-term action plans by sector. The planning period covers from 1997 to 2001.

This plan proposes modernization of meteorological equipment and structures, increases in investment and labor, international cooperation, activation of meteorological R&D, and improvement of a weather service system and weather information system.

The Korean Government will improve its meteorological information system by expanding the meteorological observation network and improve weather services by using dynamic forecasting technology.

Also, the Government will reinforce climate change monitoring and intensify research on analysis of climate change and development of forecasting technology.

2.3. Scenario Analysis of Climate Changetc "2.3. Scenario Analysis of Climate Change"
In 1994, the Korea Government arranged research regarding a scenario of climate change around the Korean Peninsula.  The previous scenario conducted by international institutions like IPCC could not be applied due to irregular precipitation, so new  research was performed. The research examines the Korean climate and precipitation change due to increased CO2 in the air. Analyzed data, obtained by running improved GCM from the main GCMS used in advanced countries, were used.

The Korean Government will promote projects to expand and improve on this scenario, following biennially revised IPCC scenarios.

2.4. Participation in WMOtc "2.4. Participation in WMO"
Korea actively participates in WCP, GCOS, GOOS, and GAW, established and operated by WMO (World Meteorological Organization), which explain the effects of global warming, El Nino, and acid rain and establish counterplans. Korea also participates in cooperative projects operated by WMO, like global energy and water cycle experimental (GEWEX), collection and analysis of data related to the interaction between atmosphere and ocean, and global monitoring for changes in temperature, sea level, sea ice, etc.
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