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1. 
Overviewtc " Overview"
Considering the potential pervasive effects of climate change, the Korean Government supports basic research related to risk assessment of climate change. The most comprehensive study was done by the Korean Institute of Science and Technology (KIST) and other research groups from 1993-1994. The study analyzed the impact of climate change on the ecosystem, agriculture, forestry, the ocean, hydrology, etc. 

Detailed risk assessment studies have been carried out based on climate change scenario studies of the Korean Peninsula. The study analyzed the case of the doubling of carbon dioxide around the Korean Peninsula. The report will contribute to the evaluation of regional effects and the establishment of regional adaptation policies.

2.  Anticipated Climate Changestc "  Anticipated Climate Changes"
This study formulated five major general-circulation-model simulations of the Korean Peninsula. The results were analyzed to predict possible temperature changes due to a doubling of carbon dioxide.

It is predicted that temperatures will increase by 1.0-4.0 C, with a probable range expected to be between 2.0 C and 2.5 C. As for regional and seasonal distributions, North Korea and the East Sea coast will have greater temperature changes than midwest coastal areas. Temperature change during winter will be greater than summer.

Three scenarios were also proposed to show the effects of rainfall on the Korean Peninsula, based on equations coupling results of synoptic rainfall distribution in general-circulation-model simulations with the distribution of regional rainfall on the Korean Peninsula. Scenarios assume an increase of 15% and 20% of annual rainfall as well as negligible change in rainfall, respectively. The most likely scenario is a 15% increase.

Summer-time variability is expected to be greater than annual average variability. Rainfall changes during winter are also expected to be less than during summer.

3.  Impact on Water Resourcestc "  Impact on Water Resources"
Climate changes cause variations in soil moisture and water resources. The most important factor responsible is regional rainfall. The study analyzed past rainfall and river flow data based on Korean Peninsula temperature and rainfall change prediction scenarios reported by the Meteorological Research Institute.

The calculated regional outflow varies significantly depending on the scenario. With a 15% increase in rainfall, considered to be a representative scenario, the study estimates Han River flow would increase 28%, Nakdong river 23%, Geum River 23%,  Youngsan River 24%, and Sumjin River 26%, resulting in an average increase in flow of up to 25%. The potential for heavy flood damage increases in the summer due to increased river flow.

It is expected that rainfall will increase with climate change. The general- circulation-model predictions, however, indicate great variability during summer rainfall, ranging from -25% to +30%. Such rainfall could cause catastrophic drought and floods.

Adaptation strategies for drastic drought would be needed along with modifications to the design of water resource facilities and a revision of the comprehensive long-term water resource plan.

4. Impact on Agriculture and Crop Growingtc " Impact on Agriculture and Crop Growing"
Under the condition that other environmental factors are constant, except temperature (rising higher than current levels), the study predicted changes in agricultural climate zones and for crop growth periods.

Such changes were studied using various agricultural climate sources and sample cases of temperatures increasing 2 C to 4 C, relative to the present. Results show the growing season would increase from its current 210-280 days to 220-320 days at 2 C and to 230-340 days at 4 C. In the latter case, the southern coastal areas and the lower southern regions would become a subtropical climate zone experiencing almost no winter. The nation's central region would see a climate similar to current southern coastal areas. Thus, wheat and barley, which need winter fallow and now grow in the southern half, could be expected to be grown further north.

It is expected for rice cultivation that an average increase of 2 C would result in the possibility of growing pseudo-late-season cultivar or late-season cultivar across the Korean Peninsula. Growth of mid-season cultivar could occur in the cold, high altitudes of the Taebaek mountain range. Problems due to low temperatures during growing seasons would be reduced considerably. As the time needed to vegetate reaches 190-200 days in the southern coastal regions, it would be possible to introduce a multiple cropping system.

Latent crop productivity should increase for the year due to the lengthening of summer by a maximum of 60 days. However, this only applies in a very limited fashion to dominant crops that would enjoy these new conditions. In the current ecosystem, pure "first level" productivity would decrease due to exaggerated high temperature conditions and the explosive demand for evapotranspiration that would follow. It would be difficult to maintain normal levels of production for perennial temperate zone fruit like apples, grapes, pears and peaches because of the significant turbulence expected to the natural ecosystem.

There are too many hidden dangers from global warming on crop productivity in a temperate climate zone like Korea to state simply a lengthening in the growing season will occur due to temperature rise. Accelerated global environmental change should rather be an accepted factor toward deterring or damaging agricultural ecosystem stability, and it would be preferable to formulate active response measures.

5.  Impact on Vegetationtc "  Impact on Vegetation"
Three different climate scenarios, i.e., rises of 1℃, 2℃, and 4℃ of annual average temperature due to a doubling of atmospheric carbon dioxide, were assumed, and changes in the growth distribution patterns of vegetation were projected. Growth distribution of semi-temperate zone vegetation (eg., camellia tree) would increase with a 2℃ rise in annual average temperature and temperate zone and semi-boreal zone vegetation would decrease exponentially.

Changes to the forestry growth pattern in central temperate zones were analyzed with a scenario of a doubling of carbon dioxide after 80 years, accompanied by a 2℃ rise. Predictions are that decline of forests would start approximately 30 years after climate change began and severe damage would occur after 100 years.

Therefore, to maintain and improve development of forestry resources continuously and to maintain the ecosystem, it is imperative to formulate a plan to develop forestry planting and growth technology for each respective species.

6. Impact on Sea Level, Coastline and Coastal Structuretc " Impact on Sea Level, Coastline and Coastal Structure"
The Korean coastline consists of about 12,000km, including artificial coastline (13% of total). Coastal waters below 20m of altitude are extensively used. Coastal areas usually are characterized by high population and vigorous economy. Such areas are very sensitive to environmental impacts. A certain sea level rise would result in many problems, especially for the southern and western coastal areas, and destroy the ecosystem. Therefore, it is important to relocate basic structures and industries and to establish harmony between environment and industry.

7. Impact on Marine Productstc " Impact on Marine Products"
If seawater temperature off the Korean Peninsula rises, the most significant impact will be on cold-water fish. There are "water masses" in summer, cold during the winter season, along the deepest caves in the Yellow Sea which provide habitat for cold-water fish like codfish. In cases that the "cold-water masses" are extinguished before the summer season and that the cold-water masses are not formed because of the stream of the Kurilian Current becoming more rapid, cold-water fish could become extinct in the Yellow Sea.

Since it is not certain if temperature rise in surface water directly causes temperature rise in the lowest-depth water, it is difficult to know whether bottom- or middle-depth cold-water fish are sustainable. Habitat of cold-water fish like salmon and herring would likely move northward. Moreover, middle-depth cold-water fish like the Alaska pollack and codfish would disappear from Korea's waters if no "cold-water masses" flowed from the north. Warm-water fish from the East China Sea would move to seas off the Korean Peninsula, providing habitat for mackerel, pike, sardine, etc.
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