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Status of Mid-Latitude 

     The Mid-Latitude zone here can be broadly defined as horizontal belt of the northern hemisphere between 30° - 60° latitude. In 
terms of demographics and level of economic development in the Mid-Latitude region, approximately 50% of population live in this 
region, and a number of countries have faced with both economic and environment related problems. Mid-Latitude region experience 
four seasons, spring, summer, autumn and winter, and its average temperature ranges from 0°C to 20°C.  Major part of this ecotone is 
known as a xeric belt, the territory of a climatically driven transition from forest to steppe zone. Within these borders there are many 
individual climate types, which are generally grouped into two categories; continental and maritime. The difference between summer 
and winter in these regions are generally subtle, rather than extreme.   
 
   In relation to the climatic condition, there appears horizontal differences in land cover type. For instance, the area surrounded by sea 
is well vegetated, but inland area can be characterized as semi-arid or arid area which are facing problems such as drought and 
desertification. Additionally, the Korean peninsula, which is divided into South and North Korea, is characterized by vertical differences 
in vegetation. Land degradation of North Korea has been exacerbating at a noticeable due to excessive logging and the conversion of 
forested areas into agricultural land.  

In order to tackle complicated problems arising in the Mid-Latitudes a newly initiated research 

 - Carbon SciencECOnomics Convergence Research –  
which is to embed systems analysis approach, a problem-solving and convergence process. The crux of this initiative is to examine the social benefits and costs of different strategies facing 
climate change while taking account for the use of carbon. It is clear that we have confronted with serious obstacles to solve the conflicts of climate change, biodiversity, and energy shortage. The 
obstacles are hindering the achievement of sustainable development on regional and global level. Research approach to climate change requires better knowledge of regions and procedures and 
its findings should enhance the adaptive strategies against climate change. Systems analysis is a problem-solving process that involves scientists of relevant disciplines as well as stakeholders, 
such as decision-makers. The central purpose of systems analysis is to help private decision-makers and policymakers resolve the problems they face in the short, medium, and long term. In order 
to avert the – partially predictable - damages resulting from the impact of climate change, which will appear in the coming decades and even further in the future, we need to develop a strategy 
for managing the risks and exploiting opportunities. To reduce the uncertain consequences of climate change, the projection of climate change requires better knowledge of the regions and 
procedures governing the present carbon sink and its variations.  

    According to climatic predictions, ongoing climate change reveals substantial increase of temperature and simultaneously 
decrease of (basically summer) amount of precipitation across vast continental regions. These tendencies will be enforced 
during the 21st century which will likely to increase the frequency of droughts and water stress of vegetation. Even small 
changes of climatic indicators (temperature, precipitation) may provide substantial impacts on ecosystems in this zone since the 
land cover of a number of countries within the Mid-Latitude region are comprised mostly of dryland or desert.  
 
Furthermore the most populated latitude is short of water resources and land which has been exploited more intensively for 
agricultural purposes than in any other part of the globe. The warmer and drier climate will negatively impact on productivity 
and vitality of forest ecosystems and provoke acceleration of natural disturbances like fire and outbreaks of dangerous 
agricultural and forest pests. Despite different climatic conditions, the cause of desertification and land degradation can be both 
anthropogenic and natural. Regardless of its dry climate, severe desertification is generally driven by unsustainable use of land 
and water resources.  
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<Carbon Model> 
Carbon cycle in ecosystem  
- Understanding carbon 

cycle among 
atmosphere, soil, and 
vegetation in ecosystem  
using both field survey 
and remote sensing 
technology. 

- Quantifying carbon sink 
stored in ecosystem and 
prepare spatial database.  

- Analyzing carbon cycle 
starting from Korean 
peninsula to Mid-
Latitude region. 

Carbon cycle modeling  
- Developing an 

integrated model by 
understanding carbon 
cycle mechanism. 

- Monitoring carbon cycle 
change resulting from 
human activities and 
land use change.  

- Estimating future 
carbon change with the 
use of different future 
climate change scenario. 

<Carbon Benefit> 
Carbon-Bio Product 
- Establishing climate change mitigation scheme based on the concept of negative emission, 

designing bio-carbon related products and commercializing them by creating market.  
Ecosystem Services 
- Researching ecosystem functions and dynamics which produce ecosystem services 

provided for human benefits 
- Implement ecosystem services concept into industry and pubic sectors through PES 

approaches. 

<Carbon Risk> 
Environmental and Ecological Risk 
- Establishing carbon related risk assessment system that corresponds with climate change, 

biodiversity, socio-economic activities. 
- Building risk adaptation capacity and management system in each area based on 

assessment activities.  
Human Health Risk 
- Assessing impact of climate change on humans who are faced with vulnerable ecological 

and social conditions, and building adaptation capacity. 

<Carbon B/R Market> 
- Overall benefit and risk researches adopted as components of Carbon 

Benefit/Risk Market.  
- Finding balance (or intersection) between carbon based benefits and 

risk similar with equilibrium in market mechanism. 
- System dynamics in decomposed Carbon B/R Market components are 

evaluated. 
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