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Understanding extratropical Eurasian climate change
based on spatial climate analogs

Seungmok Paik!, Soon-Il An'?, Andrew D. King?

Yonsei University, Irreversible Climate Change Research Center,
*Yonsei University, Department of Atmospheric Sciences,
SUniversity of Melbourne, School of Geography, Earth and Atmospheric Sciences
smpaik@yonsei.ac.kr

Keyword: Eurasia, Climate analogs, Climate change, East Asia, Europe

Spatial climate analogs have been used to illustrate how a location’s climate
may become more like other locations’. The analogs have popularly used to
examine novel climate (emerging conditions significantly different from the
past climate) and resultant impacts in several socio-economic perspectives.
This study firstly analyzes historical to future spatial climate analogs over the
extratropical Eurasia based on individual locations’ seasonal mean maximum,
minimum temperature and precipitation. Capital/densely-populated cities in
the areas have generally experienced northward climate shifts from the early
20th century to recent 20 vyears. The climate analogs shift is found to
generally due to warming with few influences from precipitation changes
during the historical period. The observed results are generally supported by
CMIP6 model simulations. In future, under specific global warming levels (e.g.,
1.5C, 2.0C, and 3.0C), or at the late 21st century, more extensive novel
climates are expected under more likely becoming contemporary climate in
the mainly to the south of the cities, or emergence of non-existent climate at
present-day in the globe. The climate shifts are generally can be avoided

under the 1.5C global warming level.

% This study was supported by the National Research Foundation of Korea (NRF)
Grant funded by the Korea government (MSIT) (NRF-2021R1C1C2094185).
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Clarifying Jet Variability of the East Asian Heatwave
Using Self-Organizing Map

Hyerin Kim!, Seungseok Lee? Kiwook Kim? Hyoeun Kim?
IUNIST Graduate school of Carbon Neutrality,
2UNIST Urban and environmental engineering
khrmirror@unist.ac.kr

Keywords : Heatwave, Jet-stream, Self-Organizing Map, East Asia

Heatwaves have become increasingly frequent and intense in recent years,
posing significant challenges for human health and infrastructure. East Asia is
particularly vulnerable to heatwaves due to its high population density,
urbanization, and economic activity. This study investigates the relationship
between jet-stream variability and the East Asian heatwave wusing a
Self-Organizing Map (SOM) to cluster jet-stream types during the summer
months (June-July-August). Previous study has identified jet-stream variability
as a key factor in heatwave occurrences, particularly the double jet. Our
analysis reveals several types of jet-stream patterns that are associated with
extreme high temperatures in East Asia. our study clarifies the role of
jet-stream variability in East Asian heatwaves and highlights the importance of
considering multiple jet types and their interactions in heatwave prediction
and mitigation efforts. By providing a more comprehensive understanding of
the mechanisms driving heatwaves, our findings can help guide the
development of targeted policies and strategies to reduce the impact of

heatwaves on human health and infrastructure.
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719 E: &, CORDEX-East Asia Phase 2; tE5E7Z(Representative Concentration
Pathways, RCP), 35A84A4Z (Shared Socioeconomic Pathways, SSP)

2 JHo A= Coordinated Regional Climate Downscaling Experiment-East
Asia Phase 2 Z2AEo|| #osl= 127§9] GCM-RCM chain®l 9J8] AJAHH 25km 4=
BAES] A a7 ARESte] 21417 E SobAotolA S AT 9] H
& HIE AYstltt. A7 9 EJAEE FAT 40 HWMZL reference 7]
ZF (1981-2005)8<F HWMSQ] 95 percentile®]| allgdst= FHELH 2 %77 W e

Holl A S4IeE FHolztal Fosiiitt. AA7| oA Qe 49FE 69714, IEA}o]
‘%H}E— 49 9 5¢, 39 4 FZ2 6¥5H 8¥7HA, sute 9 dEL2 7Y 9 80
O] T2 YA, thRE FH2 3~4Y95 ASEH /dE E =AU of| A=
o] b2 A gET} gol gt 239 HREs=HE (RCP2.6

and RCP8.5) ¥ 2% ZTEBAIS|HAEE (SSP126 and SSP585) AlU&]2 sloflA] ==
(2071-2100)°ll= %OV\]O} Ao ZAFE7F S7tstal B £ A&7|7ko] oF 2~3
F2 Zojdo] mh, & ZFHE F G4t FY9 HEo] FoMAloF A F 5.0%
(Historical)ollAl ~ 8.0% (RCPZ 6), 20.8% (RCP8.5), 19.3% (SSP126) % 36.3%
(SSP585)71A] F7fstal, =A4gh £H] HWM-2 1.441, 3.54, 3.08, 9.0 © Aol
SAHE A9 HWM7F $716h= 8 Q2 ¥4d HAZE9 F7HET= £ AE71%E
9] F7toltt. &, 214171 ol @A "S- TEA WSk A FH99 Al-33Hd |
A7F SEA wet sokilol A A o] A gle 59 @ AEHAE (heat stress)E
BAsHA 2 ALoE MYEM, 59|, on] S4t HAHY syt & A D A7|o] =4

Fgo] o ZAstal HIHsHA gl wet FofAlor oA FE Hsie] Al7IE 2 A
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7|9¥)E: CORDEX-East Asia, H3, 45 ®3, SSP AlUEL, o5 A97|Tnd

AMRYSE o] % oAsterAlt T2 2AHVIA FEVF SISt wEl A7o] B 7] A
S FAlol low olgd 7| Wit A Hls) F7t 7Y @AY W Rl FUME
oF7IAFAT. 1 T EAHEGONA LA HE2 SotAlorY] <ot Aol AEoto] dhy
g QA I FEiE A= AA Asfelth. # AolxdE 571 AYr|eEd
(RegCM4, GRIMs, WRF, CCLM, HadGEM3-RA) ©]&3}o] z}zke] mdlofjA 1 ojdl=
o e e B4t stk BE A G7eRdS CMIP6 o] HF 7% =g
)l UKESMZ ZAgo2 ARgste] RN 3 shfEs 25-kmolth. &4 992
CORDEX-East Asia ¥gol# 34 7]7K1985-2014W)7} SSP AlLhg] 2 2%(SSP1-2.6,
SSP5-8.5)9] H[#(2031-2060)2t A2 (2071-2100) 717t 6-11€e] thsf] &AIst
Arh. ESF 7t HAE9] HF 2o EAS U ¥ 9 AAV|FRE9 EAEE
a3t 7HSA et FHE 7S ol&ste] BEASISITh A ZI7oA A dr|eRd
4 HE X9 A, RegCMit= HEZ TS5 A8ET HA HOStHI WRF,
HadGEM3-RAE H|5H, GRIMs®} CCLM @A mZolsigich. IS BHad ZH9)
A B HE Aee TS5 AR fASH Zosioy BHdt A= FoMAotR o=
B39 Mg T4 Rook= EAS Eth. vt dulHels #A 7|7tEY H§E W

£ AA 2ty A F AU BT F76he HEE E3lon SSP5-8.5904 1
FE7t F3oHA vetgth 121 BE HA8 A go] A Hls| EHOE olEshs 54
o] Yegtow TIo] wet HE €5 EF EHOE olFcty FAX HE IFS VIR
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7]19¥)E: Atmospheric Rivers, CMIP6, Climate change

Atmospheric Rivers(ARs)x= AYZoA FYrz thfFe] 82 ALs] AX13
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719 E: Warm Arctic-Cold Eurasian ¥, FolX|o} U3l Large Ensemble

BOMAoF A ® =9 2HekeZ st o WEHEAHY g2 olsist= Aol S8
sttt & d5t= MPI-GE Ed TloEE ARESto] mp@AoNA AT 2C HF =29
Aol WHEHEAHY FFS olsistizat stlth. 100719 GAEIA SorAlor AR &7}
4AF43} o]H(1850~1900) ] BIs 2Tl 7H ¥ =gt 799 (20419)1 7P =A &=

9ot 1191(20659)2 Adstlct. & @He A& 2k Aol FAHLE {3t 20
/\1 WACE (Warm Arctic-Cold Eurasian) HHEb]- Aol &ALt 7142l Large
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719 QAEA}L, PFEARRE, Shortwave Radiation , Longwave Radiation

7158stE ARl AAEE #A45t] s el & &7 Brtel witt 857 St
stal Sty HiFEARZE(Mean Radiant Temperature)= B @utel A EHJA Y &
TEAL 8ol AbollA vl S AT ot=d $8% Q9o BHEAREE E
TH(Heat wave)ollAl 17te] & RolE A=s}ol= o] FHo|r

2 dis 713ESA dHoly 9 AEdeld 7MY g FeddEAe £33
& AHESH] HY 9 FATEAREE AFESHL o]lF VHIC R BFAEAREE 73
Sttt o] AfolAE 20228 ZAFAIZIO] 0.43 ~ 0.75m WY ThSEFAA L} 2 QAAA
FATE 10.75m= ASHAl FRs ddolA AP XPsielet. sF dEARES
F75t7]1 sl Bird's Spectral Model ARSI oW, A DotEARE 42 FHd
HHARE-(Narrow-band Directional Reflection) BR@3} LA AEAL 716t 3319 =X &
IXd, 723 Lambertian reflectanced A&ttt A4 HIEARE B7HE S50
0.3 ~ 2.5m #FHIS 3070 A-] tste] 0.03m A= FAsHAT. AF 9 o5fF &
oEAIREL NDVI(Normalized Difference Vegetation Index) 7]¥F HMARS
(Emissivity)2 o]-&slo] 917 2%=(Brightness Temperature)s AA A EH2E(Surface
Temperature)® WS WA o8 HHFEALLE S F517] 9ot HAHAS HEx
Ae ALt EE, BY IE JRE PG 7k 714 BE40 7|4 HolEet A%
sto A HGolA 0.5mY &2 FTANGERE BHEAREE 8T &
9] AL A4 dHlolHY EFET SidE E @A ZA| FHAAY E
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Forecasting electrical energy demand
- The case in South Korea

Yoojin Shin!, Heeyeun Yoon?
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The share of electric energy in the total global energy consumption
continues to rise. Every year since 2010, the share has increased by 0.29 %
points per year on average, accounting for 20.4% as of 2021 (Share of
electricity in total final energy consumption, n.d.). The electricity consumption
has also experienced a significant surge, from 10,894.7 TWH in 1990 to
24,901.47 TWH in 2020, with an average annual increment of 31.8% (lea,
n.d.). Any shortage or increase in the price of electrical energy could generate
significant consequences in many sectors, including residential, industrial, and
transportation.

The increasing demand of such energy might be attributed to mainly two
factors; first, industrialization and urbanization, and second climate change
(Zhang et al., 2022). Urbanization, accompanied with growing population and
economic activity in highly populated spaces, has resulted in an upsurge in
electrical energy consumption. This is due to the needs to power various
urban infrastructures including buildings, transportation systems, and smart
city systems. During the process of climate change, global surface
temperatures have raisen and extreme weather events have become more
frequently. Increased temperatures lead to heavier use of home appliances,
consequently, electrical energy consumption due to climate change is known
to account for 30-50% of total electrical energy use (Wang et al., 2021).

While electricity demand is increasing, there is a lack of quantitative
research on electricity demand that considers the combined effects of climate
change, urbanization, and industrialization. Many researchers use climatic

factors (temperature, rainfall and sunshine hours) and non-climatic factors

- 89 -



(GDP per capita, industrial ratio, urbanization process) to study the impacts
and predictions of climate change and urbanization on overall energy demand.
However, most studies on the impact of climate change on electrical energy
demand have focused on changes in electric energy demand in the building,
residential, and heating and cooling sectors, without looking at other
important factors (industrialization, transportation, etc.) (Fan et al., 2019).
Furthermore, research on the nexus between urbanization and energy has
mostly focused on impacts and projections for CO2 emissions and renewable
energy, with fewer studies on electric energy (Odugbesan et al., 2020). Given
that climate change, industrialization, and urbanization are the main drivers
of increasing electrical energy demand, it is important to understand the
combined impact of these factors to better predict and manage future
electrical energy demand.

Against this background, this study aims to forecast the demand of electric
energy. The spatial scope of this study is 226 municipalities in South Korea,
and the temporal scope is 2008-2020. We use LSTM (Long Short-Term
Memory models) to better analyze and forecast electric energy over time,
rather than linear regression, which is commonly used in traditional energy
demand forecasting studies. The study is expected to create a more accurate
prediction model than previous studies because it takes into account climate
change, urbanization, and industrialization factors in predicting electric energy
consumption. The results of this study will serve as a basis for policies related
to electric energy, helping to prevent the negative effects of increasing

electric energy consumption.

% This work was supported by Korea Environment Industry &Technology
Institute(KEITI) through "Climate Change R&D Project for New Climate
Regime." , funded by Korea Ministry of Environment(MOE) (2022003570007)
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7]19)E: Parallel computing, OpenMP, Suitable area, Fuzzy logic, Likelihood
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Since 1975, global temperature has increased by 0.15 to 0.20°C on average per
decade. Climate change has become a serious issue, exerting multi-faceted and
mostly negative influences on daily life, such as food insecurity, increasing the
frequency of natural disasters, and disruptions in outdoor exercise. In particular,
climate change significantly influences the tourism industry, because weather
condition is one of the important factors that people consider in taking outdoor
activities. Global warming substantially damages the winter tourism industries, such
as skiing or snowboarding, because the days of snow and ice has been shortened,
and extra cooling facilities were required to keep the good condition for the sports
activities. This results in higher maintenance costs and shorter operating period,
hence the reduced profit.

In this backdrop, this study aims to assess the effect of climate change on tourism.
We hypothesize that as the global temperature rises, the number of visitors in
summer season decreases. The spatial scope of the study is 277 beaches in South
Korea, and the temporal scope is summer (June to August), 2019 to 2022. We use
the spatial-temporal generalized additive model (ST-GAM) to decipher nonlinear
relationships between the level of temperature and the number of tourists in summer
season, controlling for various compounding effects of macroeconomic and weather
conditions. As an early empirical study of the effect of climate change on seasonal
tourism, the findings of this research will guide local governments in establishing

local policies for helping tourism industry.

% This work was supported by Korea Environment Industry &Technology
Institute(KEITI) through "Climate Change R&D Project for New Climate
Regime.", funded by Korea Ministry of Environment(MOE) (2022003570007)
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7I9E: SSP AluEle, WAAPHE, A H7|F2d, CORDEX, vHAF
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Zo v EFAAE 8209 V=g AYS 2y, 2030ddols WRHEDHEEE
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Amplification of the discrepancy between simplified and
physics-based WBGT in a warmer climate

[}
g BNl ESYFe, n

ceim@ust.hk
719E: WBGT AArgHo| o2 %, ujd FAEH A9 W=

The Simplified Wet Bulb Globe Temperature (sWBGT) is widely used in heat
stress assessments for climate-change studies, but its limitations have not been
thoroughly explored. Building on recent critiques of sWBGT's use for current
climate on global scale, this study examines sWBGT's biases using
dynamically-downscaled sub-daily climate projections under multiple future
emission scenarios. The analysis is aimed at understanding caveats in the
application of sWBGT and the uncertainties in existing climate change analysis
dependent on sWBGT. Results indicate sWBGT's biases are heavily influenced
by local temperatures, with overestimation of heat stress in East Asia regions,
particularly hot and humid areas, due to static assumptions of radiation and
wind speed. This overestimation is amplified in warmer climates, leading to
exaggerated projected heat stress increases in future. In contrast,
underestimations are found for heat stress levels attributed to low wind speeds
and strong radiations, such as over the Tibetan Plateau and certain extreme
events. Additionally, sWBGT underestimates variability in extreme heatwave
events compared to WBGT, irrespective to overestimation in absolute heatwave
intensities. This study emphasizes the limitations of sWBGT, especially in
warmer climates. Importance of sub-daily data for capturing daily maximum
heat stress level and reflecting diurnal variations in different components is
also discussed. In conclusion, we recommend using Liljegren's model (.e.,
physics-based calculation) with high-resolution sub-daily climate data for more

accurate outdoor heat stress assessments in climate change studies.
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TEE AALEE 3 dmeto|R dERt /1A -EF IRE A HYES AT
o+ (Joo et al. Citation2005; Ruiz and Guevara 2020).
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T2 A4E A% F8 ARSI AAA w'et 'EY fA'Y 2SS #F 'HE Ha
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719E: Urban Heat Island, Heat wave, UAV, Heat Island Cooling Strategy
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Characteristics of STILT footprints driven by KIM and WRF
simulated meteorological fields, and designing GHGs
observations networks over Korea
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In this work, we examined STILT (Stochastic Lagrangian Transport model)
simulated footprints for three in-situ stations in Korea - Anmyeondo (AMY),
Gosan (JGS), and Ulleungdo (ULD). KIM (Korean Integrated Model) and WRF
meteorological fields for July and December 2020 were used to drive the
footprints. The aim was to assess the consistency of KIM-STILT and
WRF-STILT results in representing the source regions' CO2 enhancements and
estimate CO2 contributions from fossil fuel emissions (CO2ff) by convolving
the footprints with surface fluxes derived from ODIAC2020b. Differences in
footprints between the two models were attributed to uncertainties in driving
meteorology. Monthly aggregated footprint results showed some differences,
and in selected cases, the models indicated different source areas. However,
using the WRF simulated fields with nudging techniques improved this
difference. We are also currently designing GHG observation networks over
Korea, and a Bayesian inversion system has been implemented for this
purpose. Our goal is to determine the amount of information each station can
provide in reducing the uncertainty of anthropogenic CO2 emissions over
Korea. In a test run for December 2020, we ranked the sites according to

their potential for reducing uncertainty.
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Latitudinal distribution and sources analysis of greenhouse
gases and air pollutants observed during the 2021 Yellow Sea
Air Quality campaign aboard a research vessel

Shanlan Li, Daegeun Shin, Samuel Takele Kenea, Sumin Kim,
Hee-Jung Yoo, Sangwon Joo, Haeyoung Lee, Sangmin Oh,
Min Jae Jeong, Wonick Seo, Miyoung Ko, Soo Jeong Lee,
Young-Suk Oh, Kyong-On Boo
Climate Research Department, National Institute of Meteorological Sciences
sunranlee@korea.kr

Keyword: Research Vessel, Yellow Sea, YES-AQ campaign, GHGs, Air pollutants

This study investigated the spatio-temporal variation of long-range
transported green house gases (CO, and CHy) and air pollutants (CO, NOx,
SO;, 03) in the Yellow Sea during the Yellow Sea Air Quality (YES-AQ)
campaign. Our analysis reveals that GHGs and air pollutants exhibit a clear
latitudinal distribution, with lower levels observed between 31.2-34.5°N, which
often receive the oceanic air mass from FEast China Sea, while higher
concentrations occur more frequently at 34.5-37.8°N, where air masses are
predominantly from continent region. The regression slopes of CO and CO;
vary depending on regional characteristics, particularly in air originating from
Korea and China. Regression slope analysis between CO, CO, and CH4, except
for high plum of CH4()2.05ppm), indicates that fossil fuel sources play a
significant role. A high plume of CH4()2.05ppm) was observed on April 22",
coinciding with the maximum Os; concentrations during the period of highest
temperatures throughout the voyage. The potential source regions were
identified in the west-southern coast of Korea, using footprint analysis from
Stochastic Time-Inverted Lagrangian Transport (STILT) and XCHj retrieval of
TROPOMI. The high CHs4 enhancements is most likely due to biogenic
emissions triggered by favorable near-surface temperature for microbial
activities in soil. Furthermore, the high CHs enhancements were not correlated
with CO and CO,, indicating that the source was not related to fossil fuel
combustion. On March 29-30th, a high plume of NOx was detected and is
likely attributed to the Bohai Sea, which is located just above the Yellow Sea
and surrounded by highly industrialized and semi-enclosed areas.
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Optimal Carbon Contracts for Differences:
A Principal Agent Approach

Gyu Hyun Kim!, Jiwoong LEE? Sanglim LEE!
'Korea Energy Economics Institute, 2Pukyong National University
jlee@pknu.ac.kr

Keywords: Emissions Trading Scheme, Hard-to-Abate industry, Carbon Contracts
for Difference

Many authorities are considering introducing Carbon Contracts for
Differences (CCfDs) to encourage hard-to-abate industries to cut carbon
emissions from their production processes. But, it is still unclear what are the
essential elements of the CCfDs and how policymakers should design them in
a socially optimal way. This paper applies principal-agent theory to two
fundamental aspects of the CCfDs: contract price and duration. Under
asymmetric information, where a private company is better informed about its
low-carbon technology and cost future path than an authority, we derive the
optimal structure of the CCID. We also investigate how it depends on the

parameters of the technology cost and the allowance price dynamics.

% This work was supported by the Ministry of Education of the Republic Korea
and the National Research Foundation of Korea (NRF-2022S1A3A2A01088457).
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F-08 Co-benefits and Policy Implications of Nature-Based Carbon Sink:
Effects of the Natural Ecosystems on Climate Change and
Crime Response

Yongsok Kim!, Soojeong Myeong?
Texas A&M University, Kingsville,
Korea Environment Institute
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Co-benefits and Policy Implications of Nature-Based Carbon
Sink: Effects of the Natural Ecosystems on Climate Change
and Crime Response

Yongsok Kim!, Soojeong Myeong?

Texas A&M University, Kingsville,
ZKorea Environment Institute
sjimyeong@kei.re.kr

Keywords: Climate Change, Carbon Neutrality, Sink, Ecosystem Service, Crime,

Crime Prevention, Environmental Education

The natural environment provides various ecosystem services related to
climate, such as buffering temperature, humidity, and natural disasters like
floods and droughts, and greenhouse gas absorption. A healthy natural
environment contributes to climate change adaptation at the local level and
achievement of the global carbon neutrality goal through these ecosystem
services. In addition to this, the natural environment has the potential to
induce harmony among members of the community by promoting the citizens'
health, psychological stability and stress relief, and by cultivating eco-friendly
attitudes and altruistic daily behaviors. This potential of the natural
environment was confirmed through a survey of American college students on
the associations among environmental awareness, eco-friendly behavior,
eco-friendly experiences, criminal propensity, and actual criminal behavior:
Experience of the natural environment and environmental awareness and
eco-friendly behaviors showed a positive correlation, while experiences of the
natural environment, environmental awareness, and eco-friendly behaviors
were all negatively correlated with criminal propensity. Therefore, in order to
respond to climate change and prevent crimes in the communities at the
same time, it is necessary to promote land use policies, environmental
management policies, and environmental education through enhancing natural
environments, the nature-based carbon sinks, in order to generate the

co-benefit of climate change and crime prevention.
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Climate Change Discourse about the Paris Agreement
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The Paris Agreement emphasizes the inclusion of multiple actors and the
importance of public information, representing the notable changes in Global
Environmental Governance (GEG). Twitter's public sphere presents a unique
media environment that is transforming our political communication and its
influential actors. In these circumstances, we explore how GEG actors’
dynamics transform in providing public information within Twitter's public
sphere. We analyze Twitter's climate discourse and specific topics actors
discuss using semantic network analysis and Twitter data. By comparing the
results of two periods in the Paris Agreement, which are five years apart, we
find that Twitter's public sphere shows a unique media environment.
Non-state actors were already dominant information providers, while
state-driven actors show significant changes in their influence on information
providing ability. The findings imply a transformation in the information

providing dynamic of GEG.
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Fig. 1 Canopy temperature of the Red-pepper and Chinese cabbage in day time.
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Regional analysis of agricultural climate indices by
rice ecotypes during the 30 years from 1991 through 2020

Yeji Kim, Sera Jo, Mingu Kang, Yongseok Kim"
Climate Change Assessment Division, National Institute of Agricultural Sciences
0802geegee@korea.kr

Keywords: Climate Indices, Climatic Production Index (CPI), Rice

Climatic Production Index (CPI) is the agricultural index which estimates the
crop productivity in terms of climatic conditions (temperature and sunshine
hours) during the crop maturing period. Therefore, this index can be used as
one of the indicator showing the impact of climate on agricultural sector. We
analyzed rice CPI in 167 cities and counties in South Korea (S. Korea) during
the 30 vyears (1991-2020) in this study. As for the rice, three different
ecotypes are considered (early, medium, and mid-late maturing variety). To
obtain more accurate CPI values, high-resolution (270m horizontal resolution)
weather data (temperature and sunshine hours) extracted over only farm-land
regions based on Farm Map database (Ministry of Agriculture, Food and Rural
Affairs, S. Korea) are used. The result shows that the minimum CPI is
recorded in Gangwon-do for all ecotypes of rice (66.67%, 56.67% and 63.33%
for early, medium and mid-late maturing variety). The maximum CPI for early
maturing variety was shown in Jeju-do (26.67%), followed by Jeollanam-do
(20%). As for medium maturing variety, Jeju-do (33.33%) and Gyeonggi-do
(23.33%) shows the highest CPIL. For the mid-late maturing variety,
Gyeonggi-do (30%) and Jeju-do (23.33%) was chosen as the maximum region.
The southern regions have relatively longer sunshine hours and higher
temperatures during rice maturing period, resulting in higher CPI values, while
Gangwon-do, north-eastern part of S. Korea with high altitude with lower
temperature, shows lower CPI values. Since the CPI only considers the fixed
heading date of rice by each ecotype for all regions, there are limitations to
understanding rice production levels by region. For the follow-up study, it is
suggested that the rice heading should be considered separately in terms of
rice growing area to get more advanced climate indices of rice.

% This research was supported by the Research Program for Agricultural
Science & Technology Development (Project No. PJ015008), NAS, RDA
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ZINE: ook, £, SMHBE 1719, SST

A2dsto] gt AAF Bt 72 Ao AT ok IAE STHIHE. 59,
fol= @I} vl ¥ T3 F7F AEFS VM= ALE HEAAN A=
BEg Aot B AL HeX9 Ajofo] tha ola|S ol7] ) SHsSct.

HA, ASOS (Automated Surface Observing System) A& A &% A=E o]&3
o TMIN = 25° O)F Ad FA(TMAX = 33" C) T F5F& 7I£2& UH #l
TE BANst . B4 717H1979-2018, 7-8¥) &<t A HH glo] AT ddjof
(pure-TN)= 211¥Q, Ad EHo| dgot TS ol HWTN)E 160Y Yoo,
5 ddiof @4 25 7€ skeRH 8Y F<5(7/21-8/20) Atolol tiE-E(pure-TN:176¥
/2114, HWTN:1459/160%) LAst= A0 R YEpyith

ERA5 AEA ARE ARESIY] pure-TNI HWTNY ¥4 Hi SHMEHE E435H
I F ddjof @42 AR oE di7] 2AA FAT AoR Ueyth E5], A
A& 925 hPa9 24olF HA= pure-TNOJATE YEtU= 7144eHs EAOR JAF
AHfAQl oA =2 SieH 2E(SST)Y FFoE As 39 B F717t Al
O =2 o|FfEo] Yehd AiE FHHT

Asfel SST7F &7 A& Fdiofoll mA= FF= 24571 s WRF (Weather
Research & Forecast) 29 A3 P53t pure-TN (HWTIN)o| 7 HIHIAH
2013(2018)dE 24 Ax® HdAstgon, 7+ Ak EH 7]& SSTE AHES A4 A%
(CTD A38H(34.5-38° N, 121-127 " E) 99 H+ HAH2013:1.39K, 2018:2.69K)E Al
A%t SSTE AHES tixw HAF(WESTS A= At 1 A3, 2018Wd H|ws)
201319 WEST A2 CTL A diH| ALSAF9 A7 BS WA BEYst= AL
&2 YeETh ol Robxl Asfe] SSTol|l Qs A&Ad 459 2dolR7t A4st] o
Fo=7 HQIt}
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R rﬂ
B
N

oyl
B %
ol
TR o

]

=

Q.

]_

| oi% S8oitt weba 2 dyolae 20189 3¥
1545E 20239 39 149714 547 713304 ABohe -7 H(ASOS FE:101)
I A W A Qo] AAFE 714457 4H(HOBO Data Loggen)E &9l 7IAHlolHE 3
SRR, 20219 3¢Y 15945F 202349 39 14974 287 A F A199] 714 dlolH
A W A9, A Il A9 71 HolHE Bl &
1714 ter A W X199] 712(0)3 As=(%E vt 23 Fd71407F A W
dHo A Hot 7] 0.34C, 9 B FAU|2 0.42C2= © E3kon, € BHd A
2 0.40C, A¥TF HHEE 1.4%=2 © Rokoh. 3 S, 4 W A9, A
A1 A99 712(C) FHEE(%) HolHE Hlwe A3 ABH 7|22 A
13.31TC, &4714H 12.18C, AF W A9 10.82C +2& =UN AUEE
A AY 64.9%, A7 69.77%, AHd W A 71.0% +o2 Wk},

% o] AT AR@IEAREAR] AUoE FIATAWY] AL Wob Y
ATFA(No. 2023R1A2C100779911).
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7] _]1: 9./07]./x COz, 1:H7‘|_9_ 7\1’ CO, NOz, %A17}.A ;(]
ZAoA dojub= Thefet FE9 AR Aas I
9} 7o 7| PEAT oJASIEA(CO,)S e 2ATIAS T HiEIH=
o} kA ZEAJOA CO.%F CO, NO,9 AHAZE mofshs AL 247MA9] 7834
9 2A47kA0L gi7|d JfMolge ZHQY THAA F8T FE dFEHIAC AT
AA7EA] FHe B At YRR 2A7IAY H7dEEE A SF5HA £
S7F Eth B A ASA TS ALdol AATE dd S AHA #SH o
7] % CO, CO, NOy9| &k dFS Wds| mofotes AS BRI 3t Ame FHoA
F4HES o83 4 AHE Bof 20219 49%H oﬂxﬁﬁw dA% Jx= #E S
49 34 &Esielrh. gutdos Al 7IA4 BHF k% 5 2AG~9ADA FX v&
7} oA AL, @3 (12~15A)°l ATt L& o] F(18~ 21&) A 5=7} A5ote 5
AE BE3th AdE sk BEoE Al 7|4 B &% AL 44 AAsE His
E UEHoH, CO%t COE A&, NOx= AL 7 & BE HAE Ustit &
A oA viE =& AAT FOoE FYHE= sE S7FF(enhancement, ACOZ A
CO, ANOYS &8t 7|41z A 447, &4 89 CO% 7| LIEHY H&
(ACO:ACO,;,  ANO2ACO)L  Z+Zt 3.42ppb/ppm  (R*=0.27), 0.32ppb/ppm
(R*=0.40)8 EHc}t. X3 AHAE F ALl 7 &2 &3 ARAEES HEITHACO:
AC0,=5.09ppb/ppm, R*=0.68, ANO,:ACO,=0.40ppb/ppm, R?*=0.57). ¥o=& FH
4, Hﬂéﬂcﬂ 714 W 5 F7F B4 Bt CO%t di7|e@E4 ] v&9 AZt
H:]E/\é o L—__,]o]- o-:ﬂx%o]q-
% o] ik AR FEBAINY)Y LR FAATAEY LS ol 45
AT (No. NRF-2019R1A2C3002868)
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3f H**OWE} A% AR CESM B@S ol8sto] olisigts s=7t @A 7]F4tol
A 47t gq7kA] 19 1%4 F7Fetil(ramp-up 71ZF, RU), HiFHC R 5EE #Ah
AlZl(ramp-down 7]Zt, RD) °old3td A¥ES B dojxl Zojth. &4 A= BF
Present-day (PD, °As}&tA7F A s%, B367ppm=E IAFH 3H4)S 7|$gke g o}
= #Ao] tigt EA4gkelth. RU, RD 7|7kl @& s AupEAtet 3571 E94, o9
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Reconstruction of Antarctic surface temperature
using artificial neural network

Mingi Oh, Sang-Yoon Jun, Seong-Joong Kim
Korea Polar Research Institute
omg@kopri.re.kr

Keyword: Antarctic surface temperature, Trend of reconstructed temperature,

kriging interpolation, Deep learning

We made a reconstruction of monthly surface temperature throughout the
Antarctica during 1961-2022 using an artificial neural network (ANN) method.
The temperature, pressure, wind speed in surface level and altitude of
Antarctica obtained from 76 stations located in Antarctica were used for
training materials of ANN to improve the existing reconstruction data. The
reconstructed surface temperature using the ANN method become closer to
the observations than that reconstructed by kriging interpolation. Compared to
temperature trends in reconstruction using kriging method, the improved
reconstruction shows increased warming in both intensity and extent in
Antarctic Peninsula during two periods, 1961-2012 and 1961-2022. For
seasonal scales, remarkable warming appears in the Antarctic Peninsula and
west Antarctica in austral fall and winter, which leads to an increase of

annual temperature changes.

% This study is supported by the project PE22030 of the Korea Polar

Research Institute.
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Ao WA ago] Be WS WAL otk Bol A aEe] o] 1
7] A By wAstel ZE9el0] WS F3 A7 A4S 94 LA 5] uEo]
Aol Be Noe gala glon, fREe] kA% £847] 7HeAos 482

FEAE A Eolme 2 HFE sk Aot olHT AMEE dlRs] AsiAe AlE

TS v A52 5 e 7Ied Aol "asiy, MHEA A5 7e2 I HolH
ZIRtez F557] wigol golge 4o F8% gRlew At I MEE A
Aol diSste] m3ig Ec17] {8 A2 A #Ee] w2 AV, deY, TS5, °
SH2E, AdsE, 759, A2k, 2dFA2E 59 71 _4E0] det HelgE 7l
o2 ofet wAlEd 7I¥E olgste AR E FAcke BYS TS0k A7E F
Fotet. AE LA ddd Holge A= 2470 714H SHESAHLE FH AF

Ty f5o) it RS SPsilen, B3 oid AF9 VAdHSAEE T A
o} 183 o3t tlojEE 7|vte® WFEHAERF, Random Forest)@t AFAIET
(ANN, Artificial Neural Network), Z&7]H 2 2](LSTM, Long Short-Term Memory)
59 HWAlgd 71 ol&sto] A7 I R 23 E F5ot AL EE H WS

% o] AFE FEANEH AsA7IFHIARSAATFSAAPI015151, LA FA7
BRE &8 FAANEE 24 AP Aoz FPHAUsU.
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Hgol= het TR FAF EHOoR HEG oY, Ay, &R, %, AdEE,
nE B, Aot A, Y, @4 AA, FF, FAL FP 5 °STE EobollA =8
71& o] 95| oo ot £ =woAs EEZ E83 7|THsket S84
T 59719 ooy £41 FF EE A FA9F E4S dSstlth

=UQ 53] £4 23 wl=o] 53] &0l 7MY HUA =T F=o] HE ol &
A 71% Bof 9 EFEE 53 & F Method for sampling and intersecting
positioning of drone for air pollution emission monitoring, Gobi soil sampling
drone set (LH] AYF B Alm A7 E8), 42 &4 ¥4 S47e2e SELY
(environmental pollution) AFAS st 713 FA| FA 2A FQl7], b= Edz2=
Apparatus and method for determining location of pollutant source using drone
CES o]8cks 29 58 229 24 fXE T AR ¥H) 5ol SdEUT

2y EdZ2E =2 &8st 38 ZAWH (Method for Monitoring Water
Quality Environment Using Drone), E&& ©o|&%t 28 XYET U 9 AAH
(Water Quality Monitoring Method and System for Using Unmanned Aerial
Vehicle), E& 7[5te] FFEAHR JATE ST A2" 2 3y 59 7& o]
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Ve, A7 IedTY, AEAEAYEATY, I |eATY, ASAAE, LG
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20209 =8 #d E35)71'cl 943 ST F82 IPCe B64C, G06Q, B64D,
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M2 XIFotTI2X|4$(a Super Extreme High
Temperature index)2| H2o|ot E4Jof 2ot A3
O[E{ Tl
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ZI9E: 2SR, FFY, o, SWNF, 12

o

’

T E= 71 BEY A, SIS BolA diEgEY M =AY *2 8
49 S 7K @A Yu|FHHIPCC, 2021). HH L dojorelt 22 I3t 12349
7= AFY 98 Aol dig 48 B8 FHMdE SV LA UtHGaspar
rini et al, 2015; Guo et al, 2017). S%¢7|F @42 WA R &7|71o] HojXAY 7
Tt A 1 wei7t oS ARSHIPCC, 2021). ofgrel @7 &3t <okgh ZAJoA
o4 W AIgto] EARH HHL FHjok= oJoA AL tHA] Ity gl YO0 ® ofojAH
A Ag 2AEY Frrt Fefd 4 ok 2 dAtolA= HE 5089(1973~20229) 1
o7 747t HAste] AT ‘:HOF—J ‘Q”‘“ E*E}o

= i —’F— 317]01] -’—"T?‘éf’—} OEWJOV} A&z o g WA=

ostal 1 EAE EASIAT 12 FECIZF W v 4 JAV|E 5 Fagh

AL 2R A, ALds, Y Fe =EE(Rate-onset)S AT Y A =g
. T sz

B2 2SS AR il gelA 71 W i @A
;g

2329 ALLLE AoAE 201849 79 2195 E 20184W 89 8U7HA] 19¢,
FHYoAE= 201849 8¥ 195 E 20184 8¥€ 9U7IA] 9¥= 7 AUt A&7 FHof
Al 509 2F 259 @42 47 969, 36Wo] IAglo FH2 AgHTH A&7t
o] FZ 2T AJE0] FE olFHth TAEHe] FIo] F A=olA HAYol FHiok
& o]ojR|= H|go| EoIXHA A&Le7E Aotk A& FFol 7|17t W aﬂﬂﬂiﬂr 741
&9, 4 JAAVIRE T g A&KLS, 4 JAAVIRE F AaETS 1 W 4
17120l F AY BEo|A Fougt o] AUTAE EHAT. ALIFT A4E Fol| F
Axlo] 29N 2AA0] Hrrt FaAe AL & 5 Aot
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I9E: AREAF, Az F54, A FE, fde

Gl = b2
dl < 5ot rHorE pAY, AVHoRE S
Azt A&E, 80r W J90 Yehde 540l Antigact &4, 2012).
Azxe =g vud st ERcks YHOE Costa er al(2009)°] LQket

Z]4x(Simple Aridity Intensity Index, A7} QIt}. AZXEAS+= AHH H
o A5 EEHE AEE, A 7AHE 7|FHEEH A o]lE AFstal Utk SFARE,
AREAFE Evao] F&ojA A3 A= A9 fith

£ AT 1973~202299 FWIHBSARE ol §dtel AxT B Fouy AxT
2o] o] fig wgel AXEASE HESL, I Wsh FPHS WSt AREE

AT gol S2lueh A4 B 27%median Bt 2 Awr} HAl B4 770 e
L HlS 0~1 Aol9] goR W¥ste] Az A4 (Susceptibiliy) oot H71zH
o Wishs HYHARNL o8t B4 Aoo) AxEE Uutxoz 1 oo 7L}
7ol olsiH AMHCHOIEUT A, 2012). S oo Zeko] BoA
% A4Ao] Wl Wil AtHos el A Axy|zke] Wske wetstet.

AXEASGS 25%4 45F0R JUEES BES 27, A8 42479 10~59

% o] ATE 7 (V1% U 7|3dst A ASHE S8 Z1S7ME) (KMI2021-00911)
o AYow =S
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P-25 The characteristics of Rice CPI during the present climatological
normals (1991-2020): Jeollanam—do, Chungcheongnam-do and
Jeollabuk-do

Yeji Kim, Sera Jo, Mingu Kang, Yongseok Kim?
Climate Change Assessment Division, National Institute of Agricultural
Sciences
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P-32 Earwax cortisol concentration as a potential chronic stress indicator in
Korean native cattle (Hanwoo): Analysis of left and right ear canals

Mohammad Ataallahi, Geun-Woo Park, Eska Nugrahaeningtyas,
Mahla Dehghani, Dong—-Woo Kim, Jong-Sik Lee, Kyu-Hyun Park

College of Animal Life Sciences, Kangwon National University
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ot 7133 Ayt = IPCC(Intergovernmental Panel on Climate Change) 6Af
H71H 3114 9] SSP(Shared Socioeconomic Pathways) & 27FA(SSP2 4.5, SSP5 8.5)%
TEsiglon {99 QYPHSE o]FEA WIE AFct] s HSPF(Hydrological
Simulation Program - FORTRAN)E AR&stch i §92 E¥3s {90z AXs)
Fgom ZZAA(Total Nitrogen), &U(Total Phosphorus), &F7|8t4(Total Organic
Carbon) & FJ<4s 4 27 W4T #AE PR HIE FHHo=E EA45t9
715HsE 9 A52 20259-20341d, 20359-2044d, 2045'd-2054'd, 20559-2064
|, 20659-20754, & 6719 #Fo&E Uiro] A5t
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X 2 s T AdS Aol d=eRAA7Ied "AVIFAA HE E471e
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The characteristics of Rice CPI during the present
climatological normals (1991-2020): Jeollanam-do,
Chungcheongnam-do and Jeollabuk-do

Yeji Kim, Sera Jo, Mingu Kang, Yongseok Kim"
Climate Change Assessment Division, National Institute of Agricultural Sciences
0802geegee@korea.kr

The Climatic Production Index (CPI) was analyzed during the present
climatological normals (1991-2020). The major rice-producing regions of South
Korea (S. Korea), Jeollanam-do, Chungcheongnam-do, and Jeollabuk-do, are
selected as the study area. The parameters of CPI are set to mid-late
maturing variety which is major ecotype of rice cultivated in S. Korea. The
rice heading date is set to 25th of August over whole domain. The
high-resolution (270m horizontal resolution) weather data(temperature and
sunshine hours), observation based weather data downscaled by microclimate
model (an empirical model; an adequate downscaling of synoptic weather data
using geospatial schemes based on topo-climatology), are used to calculate
the CPI. To increase accuracy, we masked out the high-resolution weather
data over only farm-land regions by using Farm Map database, which is
public digital agricultural map service published by the Ministry of Agriculture,
Food and Rural Affairs, S. Korea. The year with the highest CPI during the
period from 1991 through 2020 was 2001 for Jeollanam-do and
Chungcheongnam-do and 2014 for Jeollabuk-do, while the year with the
lowest CPI was 2007 for all three regions. The average CPI during the period
was 0.95 for Jeollanam-do, 1.35 for Chungcheongnam-do, and 1.26 for
Jeollabuk-do. The masking out of the high-resolution weather data over only
farm regions is expected to remove the uncertainties inherent in CPI
estimation, effectively. In future works, to get more accurate CPI values, the
actual heading date of rice for each county should be considered instead of

arbitrarily fixing the heading date.

% This research was supported by the Research Program for Agricultural
Science & Technology Development (Project No. PJ015008), NAS, RDA
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A= 7z S 93] 1HUAZZHGreen Infrasturcture, GDQ Zo] A A|A A
oz g X]°“—E4—L ALt 8 7T IF 84RE BT, 4 WY &
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Z19E: 71593} 7159171, FFHE, HEIFFAE, EF713A

2 A= 71FHSPE obd 712971 Aol Hofgal Uk ofell, AAZId717-ellA
€ Sk 71AsE It HSiE Ayl Hste] ‘PRl diet TolEElE
3L, 71 FFAEE dastal ik @A, = 71 galel 2t Arel, A
A Jge et %‘oxé £ AlEstal ANES ArEHS ALsH] fote] FFaE

—_—

e FASGT. B EG FPR W5 FPIRE SR YA, o
5 gyolnt @ JOﬂH B8 SEoE ABEA sk Itk AR
(2010)9] Qo] TER, W AelAls) her] HE AFelno] 24 A7 AAH AAE

7Vt =A Brista ‘:} a2y AA vt B QFE Aot A8F 29
ANEES A AFsto] A @A BFAATA &0 =& HA ZEstal
o 2 A7 vt HE JPAE =YdS gt BHeE wx 714 (National
Weather Service, NWS)Q Fg7dl JAMEA A 7|AHE AH|A Weather-Ready
Nation(WRN) #j2{thel Hgto] grazo], gjugtolA {-4sHA WRNZ Ambassador g
oFZ AAstlch & AFolA = T HFE JFAEY 7WE F5517] fIste] 9] H
T QTONEY Y 9 AEE AR, e JFF EiFol A& Thstt HE IFAE
£ AlQtstart gt

o] AFE FR(F&FRBAY Aoz FIFAFAEe] Y wlop 35
AU (No.RS-2023-00212688).
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7195 HE dFAE, APAS, AL, Hekaql, =HE AT

Lyt 77 |#oA ATshe 7ACEeE ERE 7|4 @AG R FAlolgt A A
o & aRE AFA FEste F7F GrHWMO, 2015). AdAsi wsiE A5t
Qstal, SHASH o g = ARHO 1 91¥E& mebstal, tiHlsh= Aot &
, A7) GAMNZES] HEol obd EAVIFANZANY AbATieE] d B77F 8
o, AlA71 7]‘7“’1]’\11‘ PR Eo] gt ZholEERlS FETta, HE JFAEE HLst
I ek 2 AolA e e g9 HiFol it APEA JFE JfEe] ‘Ready' &

| 0'5}04 715 9171 At St=E J3F EjFol it FFNEY 7Hl oJAEd
2D NP E A AE(Typhoon-Ready System, TRS)S 7k @ F&3lgion, oS &
&35t ArE3tt ARE At Stk & A9 TRSOIA = HiFol S8 S04
Aol BAE, &F, oid, 7l Aol gt 713 AT FEE Ao ahazard) e
Fa, Y EY 9 HFAHES FHFQA(vulnerability) 2.2 Aolstal, Al .3}
Fekagls BF nHg APAL(isk)E AFEst AlFdtt. &3], £ AfoA= AR
A 59 FHA] aTE Aste] I AAA FEA AP HAEES T 5 U=
& TRSONA 4 A9 IEF AZATE A5t Htel dish Absta, AHEAE
&% 78 7t ol A& 7hsAdol adfstaAt gt
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uj
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% o] AdFE AR HRBAR) AYoR FIFAFLA TS XYL ol £3hF
AU (No.RS-2023-00212688).
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o] B X}t AuiEE 9 FHAHEE AAH] F55to] E w7F BHeEd HHFE A
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Earwax cortisol concentration as a potential chronic
stress indicator in Korean native cattle (Hanwoo):
Analysis of left and right ear canals

Mohammad Ataallahi, Geun-Woo Park, Eska Nugrahaeningtyas,

Mahla Dehghani, Dong-Woo Kim, Jong-Sik Lee, Kyu-Hyun Park
College of Animal Life Sciences, Kangwon National University
ataallahim@kangwon.ac.kr

Keywords: Earwax cortisol, Hanwoo cattle, Methodology, Stress indicator

Stress can be measured through hormonal analyses such as cortisol, in both
liquid and non-liquid biomatrices. This study aimed to investigate earwax
cortisol concentration (ECC) in the left and right ear canals of Korean native
cattle (Hanwoo) to identify potential sources of variation within the earwax
matrix. Approximately 500 mg of earwax samples were collected from both
ears of 18 cattle with the average age months (30.24+18.3) in the livestock
research farm at Kangwon National University. Cortisol was extracted from 50
mg of earwax samples using methyl alcohol, and determined using enzyme
immunoassay. The average ECC (pg/mg) was 24.3+11.2 in the left ear and
21.9+10.1 in the right ear. The results showed no significant difference in
ECC between the left and right ear canals. In conclusion, earwax sampling
from both ear canals did not influence ECC, when used as a chronic stress

indicator in Hanwoo.
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Z5dste] B & ot EAl Yot nhlS B 1T PES Aok, 3%
ege And 4+ e Ao JldHcd

% B 4o 3439 Ade Aol d=84Ad7IEd "AVFAA dS 8471
A" AFEE B3l FEEHASUTH (2022003570003)

:l:‘.
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rIadbsdk1541@sn ac.kr
719 E: CMIP6, ©a2FH, t71d 7§33, SotAlof Zulzf 7|3t

At O]X v AR BF AE 7] =7 2147 F 1.09% Arsso] wek &

1 AA g2 Ughse] gaFHS Adstqinh. 24339 7143k 9]

A= ol 1_5} 28R ofyzt oolzE, HE]l, skehts Tt S 22 27] 7I1FH

3t #Ed(Near-term climate forcers, NTCFs)9] #j&eF 747} =957 Q). ofo]
2

)
9
e
H
~ nolr
ﬂl':
r>~l

2EL2 gq#HQ f7]1ed EAE di71d JHAE A%t wiEd B HRbo] £Y¥EHE 5
ojn] F&Z AT AIet o] o]Fojx 1 Qtt. WEIVIAR oAt AE HIRS 24
714 #EFS ZFolgls thFst A=7 k. a#u thy] F olAlalerAl) oojg2&9] 7+
o] ofAlo} & o] fujef 7]$o] wA= JFo| i HFAQ] A4 FAS
A7golth

£ AFollA= CMIPGOA AlFste AlUEle 5 7| ¢Hst A3t 9 H3AHHo| A=F
9l SSP3-7.0 AlUE|RE FA40= 20509 B4aZEdo] AHE

oF 2A7|AH wWiEF A 7] 7|1THs fEEAL fEol A
SSP3-7.0-lowNTCF AlUE]|E H|usto] Fopaop Zujg 7|&wst A

2 A gt
BN 9 40M7H2015-20549)9) S 71FRY ARE Agstdon, @Y A%
015-2024)% 304 OIR(045-205400)e] 7158 Hhaaaur. 3 A3 B A%

¥ 309 & SOoFAloF AE 7|22 SSP3-7.0 AlUE| o)A °F 0.85%= F7Iste FAIE
HAt. gaFHol AU 75‘—‘%01]1% SOFAoF Bt 7] %ﬂﬂ% o7 YEEA
gk, SSP3-7.0 AlUE]Q thH] 2d3l7h oF 0.45% oF5d 4 UZS ERIstleh. olef Wt
gz o7 7H Aol ot 271 71$Rs fEEde] #452 2dekE o 0.1: J%)
TE 2HEE AT HEiAE ddzE o9l o

€ 271 7158s FEEACE =, WHD #5 FFo] AddE AR
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N
rr
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l
1o e
rO
L
1)
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re,
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7I9E: ¥ I=AMS, B9, NDC, 71533t SAEY

9% 59 29~308 AN F-ABFEAT Pt AN Jgelct. o
398 AvlE ¥ AR BYFEAZ FEBAA AW AT e AGEA
Flofst BE WP 27Ut Agolth) uetd FOE F-SfPF=AT 7 715M
s} W YA} oEch ol wek AR FAYA WE L /UL 9 HHFEAR
Woh #el AE g3 B4o] WA Agolth ol £ AolHL ol 4
of BFEAHEAE, volazd Ao}, W, Fleluby, ohARE, 1}
9ol WS, wFolpsu, Ao, SREAE, 7l FUR, vhrolE)] NDC
qgoA HEFEAR | FHS hSEES Doty BE olBe 95 FA|A
3 st

X

Eéo-rl

Al ggo] Fagt Robg E=EstaAt

0l

X
S
e

TE ‘GP2023-01(RAFEFHHAE 24)"9 A
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S LRl

1) = 534 BeAbE(2023.4.18), “F thEd, 2023 S-eimFAl= GAs]o] A
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HE Y EARE HAZY FUHY
AT, Yo
SR\ ATY ADLECAIZRAE
dusikkim@kict.re.kr

719E: AUtEAY, gtASH, SAAZ, ZAAS, ZAIAAY

AZA A FXck= TA] 49 S84 MAANY= g4A%0 79S8 = = o
&t FHEo] FE8E = Ao TAVMA FFEH, LED 29 WA, =5dE Jdgnd
g2 B3 AE dUA 28 FF T TH AHE So ®HAATRE ST 5 e Ve
e gout ol AdEe B9 2HT 5 U= 1

o ggloly, ZEAOR oet AAAS] EEEc] W FAste] AL £ U= AAE
s X3 AL $2F 9 Ao wdtHEnh EA A&7 FE AsiAE A
491 A9 HUHFI ALY =1 9 AGAEY #E7E B8sit 53], Wid E
AZA o2 dAHCR LF XA FEF SPMAE FA5] AsiAe ATERA]
& S AAZE 2astth ISHoRE A5H

Agto] Wasith BaEd T4 AL AARE) 27 oA A%E FasiAw
AR BaFH] Jl8 4 Qi 71459 Ago] Wasith EAL Ba5Y 24
A3 714 AFAGol} BREOR EAY 24 $RE GANSF Uelgt ARAY 2

=

o=z 2% & 92 Aot & A7k
T8 B4 ATAs 20 % SAFUY AEEAGYS AdT FAuete AN
Ak 55, 24 % A Rolo] mANSI] B4 N&ksH G BAAPEe Avte

A7e FEXSH/FEALEHN|e8U Ado2 +P=HUS(FAHNS RS-2003-
00242291).
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SREFATY R SQIIHSHE A7,

AP ARY R/ ST X SHE A7
leegu@kei.re.kr

s B, 71e4%, 1FHt 43T, BF B4

IPCC A6 B7IR A0 ostd A
2 Qg A7t F5skar Aot E35] ¢
A, APGA; 5 FHFASO] T 6}3 ATt
g, A-oyz] 5 H Eofd
2 3 Hg Hop9 Oﬂ%& u

AU

EIO[I =
rsh
Mz
2
2
_YL

g
B Aot 54 fag 4oz -9 AUt A8t $3L Fotep) ¢
AR 27k A1t A4S 7 FAAAA A|FHet AeTA, v, 4%, o
25 29 g B YASe Bt 2 AsgAe 49 Ege Aygon
A e A7 Roo] wgEol Yo, 2 e 2 Edow A HopAEel 9
Fe 1t 49 U Hoplr A ofu)d EggAe AT 4 Uk AR
Aol A9, B, VIeAS, VILUEE Z7F 9E Sojzt gad 1

g oae FPoR - AT B HFoRA 72 use YA
T, Sy = g aAE NI Taelel A4 e =Y g viEe] £
ol & % g Aoz e

% o ATE “2020-MOIS35-00L(EARAS Teid AW HAsh AL A7
doz =gy

)
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ArQIH| A HTUHOIA A Y U WHE MG
AHK|, AN, o, 25
HAE
khj9936@eentl.com
719 A%k, AGAR], CVR, HHE, duAas, A3}, M&V, AFAY

1 oA 4uE 201898 HHoR ZaqoL} oAU AFS 2030 oJHiA| 4]
A BE 9 F7h LA7kA PEHBE (NDO) o] 0|43 Aol

AYREAE SALA 45 BE 9L 99 AR A, Tag Ay 9, A A
of 5 ThFS UHAIYS AWNFOL, PEFo] 2 TR AL ofu] Yadte] 7}
% B ATAE Al £

F

49l thalo] Wast Aot ofof 2o HYAEF A5S A3 A
Qo] W] oA HY £HS Be MG Aol e MEVEIT LA7kA

A2 24 B AR

j
(N
o
5
o
)
9 °
ol
1>
flo d
ot
Y
o -
o>,
1o
ol
o2
)
ofy
1>
lo
il
ol

o) oz M e Bt | P e i e ]
2 AYHeE sl B AP
= AYAA(CVR) 71s= T=dsto] AREA
% WAole Fo WRALS FINEE slo] A AL AYY
ok ol AYANE AxFE ATel7] Asf sie CVRAS AlElE AES 23,
319] FRol wheh CVRY] Tibh h2v] thEe] Bahd AL WP EHH] B
U= IPMVPY &4 CE &5t AGA @92 d33dS Ashs Zo] Bagdt Z2eg
B7HE QT olof & AFolA= M&VEH 2E2 /NESHSlAL, olE HE R HiEHAT
Al QAo R 27 B AES] Asl COMARIY =Wl &F-AN A 24
st ROl ARFS EA7F QAU AAMAIYL 7[R0z g LAVMA AEREAE
HiAE 4= Qlojof 5t7] wizof olo] gt diFo] Atk Aow yEhgth olof weh, A
HEA 59 TR AEAUS 2T AL, AG Adel ASS B AEFS UE 4
Sto] CVRANES] 2A4A7EA ASA 40T 4 Qe Aoz wgdHn
2 AFolAs 1A E et M
45e Bo AU ARAY YRS SEstel LA BF AY 24 AN o

.

i

2
oX, ©
i)

% o] A “A|2022-55%, 20222020900101 (AHA E&FAFS A3 A AYGA
ANAE A 9 AF) ol Yo R P AH YTt

- 267 -



> 202349 69 229(®)

F994 1

EAE 2H

Z= (13:30~14:30)

2471A

8l
il
rd

P-42

| K42

e

L
It

=1t S1 A 1 X541
AZFT LHB, ST, UFE

0

1

207 |7 DIMHXARA, @M

o

Ki

BUHA HEiX|2] Rl SYS St Hio|2X} X

P-43

;
4

r=RUUX &S+ OIMEX S

b

__o._
Ho
oju
&0
Ho

| 29| HPS(Polystyrene) S&35H

A
=
SM(Styrene monomern)2| 1k

=1 ]
=

Al
=

P-44

)

P-45

=
=N

2uAGR]

E

HEHH7t

P-46

2
=,

2HANT]

E

{0 7

P
(=]

P-47

80

L s

=
o
'S0 R7 [P, DI EHX ST,

Hpx
=T

)

FIR|A41.2

O o

2 HHXANA—ES

|.

ol

k=aL

ZAH|E HEAH|

=

&0 0|

s

E|

=)

= E9| O

P-48

- 268 -



F894 1

JAE 2H

ULl A Akl

ajoj| st

k=4

THeHel 247tA XY

=

P-49

P-50

7]

i

0l
.
o<
UNE
ob i
-
ofF §
Ho ¥
M=
" ol
o] @0
ol 3l
<
o
44U o
ol <
Ky
-l
7=
ﬂ¢ o
5l ¥

ol
o

SEIZE ICS Afgat xH=BI0)| ot

P-51

gl

B0
KO
<

P-52

<}

215011 0]

LTl
S20ith5tm

a

mr
al

e

iio0

[
Ecg

x

E0| 0|

B el Al RE R EH|7F 247tA B

P-563

AbXS:
O

P-54

- 269 -



Hpsol Ai%Al WEY BHES S
il o)

Y AN xH M

ujt
=2
=
=
e e
-

ojg=rt, AR, Sy, HFy, dud!, &7, gL, AA-?
ShRUX7|2H T OMBERATY, DY
lyj3380@kier.re.kr

Z19E: EYAEHA, ERAY, FEH, &4 34, H7lE

ETtag9 24| /gd olF, A AAZCR ARG HeEgom It EEtAH| A
&Fol 45 F7IekAeH, old wet wEEkAE L MAFE Wid Sk e S
Alolct. HEAE9 Ff, " Al 371 & HA ¥ow, 2742 & FF Hol&Aly
Ze B4y =40 o Tcks wAES 7L S ERE S=9 HETAE
A FA 220 Wt 4 7 AE HERAEHY Ao HAE L7Al ASTEE E0le
B FASkL Sl SHAIT, A &Ko d] EEHo] Qe A ANS 349
ol Ao AZE o, IE HERtage 2EAEE S9N A 8T &
Ue 7IESol MEEHL Ao I F, QRMY B4 71EY B FALE E97104 &
Az Ats @FAR Edckes 7Ieclt. EEdede dwdwE &80l sl
ot 7]1E AR dAAR ZeTal v dEAor dEsed BA 389 AL
leAog dHT 719 "HE7]of HETAEE Yol R I Tlsf dEML
S Piote 71l iR oR Y= 7ol AvlY 277t AXA Hi,
FESN7IAE AHBS] f AH| &Fo] FUIet] AB| RFR|7E Bol 285 dHS
ZHAAL ek 2 AFolA st AEA dES 71ed A AE 3NN A8
o] 2J=1 U= EErHZERotary kiln) WAE FEstlon, IAA7 5= 4
= 7ML e EEEEES YR 4ta S WASH] AT sealing®t FEAQ d=
a5 R HiE AA So] =9t Yok ESE, HPSe Ff "rrh ule Rol INGOT 3
gz 2edE Wiol 350l HEE FAsAeH, bl dRsed it 7ed
tisto] ALsHAT.

% o] A3 AR AYog FIIFTAARIYELY “HPSY AUAAE A& E
29 342 % 1&k AR LEH(SM) A4 71& i AFE(2022003490002)" 9
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BN Hux|ol FEs ZYS S
HO| Xt M= 3 54 A+
ST, HEY, Q2 AT, UST, I, o|FF
o= 04X 7|z @R OjMHA[H
songgs@kier.re.kr

7|9 violeuf A, whol &}, BIHA, wHjz], A&

2 7= =W BIHA A s7tlA sk FARE] W HAMAE EE9
(Pyrolysis)ste] BFo] 2K Biochan)& Axshe A5 APt 2H, AzH Hio] A9
2§ 540 diet € AFskAH. volemjao] F, HF AFS 28 el wEt
st A (Biomass pre-treatment) 7]&°] AFHIL Jow, IA AX-"HS}
(Pelletizing) 58S &3 &St 7€ dHF7HE HHOZ ot HEtsHTorrefaction)
34, §A2F A AT sElz Holextr HoEE &S] 340l Ao 1 F,
& T4 BF HroluiArt st AN F4T 2U7IA(COY)E T2 H

}

F= 7]&oltt. dHlolexE AFSH] YIA= [PCC(ntergovernmental Panel on
Climate Change, 7]¥®3to] gt ZEIE FLA)o FAIE 350C o9 Fika 29
7104 GRS XPsfoF ot, ohFet Hlol A FF H AL, WA Fol w7t
FAE et HF AGE= Hio|Ae] 2AVFA HETFo] AFEo] Utk B Ao
A labttE 24 F&s] §F371E ol-&5to], 350~700C Y koA A2 Hio| X}
o Al &/l tisto] &Aoo, =7t F7IEFE Holexe] F4LE FUksh= Rt
H IeEo] fasto], BAAR] HoleAE ABAkstr] ARt A AREE AMYSHR
ot E3H HRo|ALE ARoSk= IFoA EHE OH 7|57] 59 ZAje]l #ojxw, H|A|
718 (micro pore)o] WEFo] wet 7o EAst= ol4tslgtAE F71HoRE A 9 A
Aol 7hsghof wet g A QA 'A AZH(CCS, Carbon Capture&Storage) 7|1&= &-80]
7Feotthal skl Ut

% o] AT FANAZ|GH0] ALOR 477 IEARAZATIPA “Avteg-AA30
A g8 B8 484 5718 oA AYRE AT @ AE(NO. RS-2022-00165586)
o Agoz SRHYET
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TQZ e BRYL S AT, AP, ST o|FF
SFEOHX 7[R OIMBX AT,
‘ot ot d YISt
shdudgns95@kier.re.kr
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He
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7|9 S2t2E AE

ob

f, ZYAEA, 2€d 2Led, HIE AL

ETAE O ARgo] IES| FUbolHA HETAY WARe] A&Ho® FUISHALL,
F29] HEZAEHo] WY e A7 O EY H t71ed A7 A3E Qi
o|E A7ty el ETtAY AZEY F8A40] AREHI oH, IAFoME FES &
A< o83 35t &g HAL U= g E HrE W8T AR SHAA B2 5
< 93 ok gFe E54H 5 EFAHA(Polystyrene)E GRS Al HleH &0
7V =11, et dARe R RimE HSET] wio] f9tt Aotk 2 AolA
= 29229 AGHFS AHA o= ¥ EPS(Expandable Polystyrene)?] &[S HiA]
s o Ao 2L A At 2= S 24 oSt

(o] o

. BES] AF 23 390°ColA BaO EWE AT o BAH
QU3 SM(Styrene Monomer) A#o] g2 d 33.2g, SM 19.27g)& HoH, o]
£ 22 9] ¥ EPS AF] Ao HAASAL

X
o)
e
-

= AR Yoz I AFAAY|EDY “HPSY AHAUA AL AL54] F
B3 24L £33 145 AgHARLEH(SM) A4 71& A AF1(2022003490002)" 2
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= —_ OL-O ™ — |
AN, WS, B8P o8y
SRYAI|SA R HEHIERE HAGRIE,

xnthwjd @kitech.re.kr

719 E: Hydrogen Energy(+4°tX]), Hydrogen Production(+444h), Greenhouse
Gas(4712), Carbon Neutrality(84%38), LCARIAAF7DH

A AARCE 71§ 2433t 7HESEEA 8345 242 AT g4 SHlE 4
AA AL JAFHo2 =95t7] A&ttt AT AetAh AGFRES HI3E 9
S A odR] 7Nk gaFH AWMS Aoetal Utk 4 o v A= AHEEACNA 2
E4o] TSR] groy, AtdA oA tFe] ePE] HiEE= 540l AUt wEhA
4 U9 FHS S A 4 AR AT B 2 24 A
7} HQasi

B Ao E= Aggrt HH(LCA: Life Cycle Assessment)2 &83f0], 7|£9 1
£4(Grey Hydrogen), % $4(Blue Hydrogen), 718 %4(Green Hydrogen),
45 ¢A(Turquoise Hydrogen) & AJ4P3AIE 4 JFE B4 4249 =4 A4
A OA HiEEE LAEEY] g AESHleH, olE EUE A IFS A5
O AR, 7 AAEAE S GRS AE ) dE0l 409 9@ ER 4 S0 U

i)

]o

Wi

ehith 3% $40 $AFTol Y A ek 99 FIFBIE 5 BN A2
9 A 439 BA gF Aoz BHETH P BHIFES FIAA LA
AL S20) BATOIA TS ¥ AY 3, FABE BEEE 1

% B Q7 d414d7e R4 Ade

- 273 -


mailto:xnthwjd@kitech.re.kr

o — |
Fay, B, 8L 087
BRYMT| AT HEHIIERYAATIE,

xnthwjd @kitech.re.kr

719 E: Green Vehicle(273x3F), Fuel Production(AFAPAD, Greenhouse Gas(&
Al7kA), Carbon Neutrality(8433), LCAR I E7H

SEuEhes 20219 2¢o] IHEE TA4A 2eEAEAE Z12A S0 T 20308714
AsAt SAZRA 24 % AEES FEE 7857 B9 XA AFgo| BHagE & JEE X7F
T8 g A A5t ok @A U oA FE2 HEE AR 7|Re R
S50] o]FofX|1L glof g Aol AAAH BH|E FIoH] AdAe AT dRHEE
JArdA A EAY s Gl et E4lo] B asithal wHE

olo] B AFoAE= A7 A7 £ I (Gasoline), LPG(Liquefied Petroleum Gas),
3-8-(Diesel), Z7|(Electricity), 4 (Hydrogen)?] thst TAJFS o= of=2 L FHAL
A9 &% o AFAFEIT ATEH 0|9 GREET(The Greenhouse Gases, Regulated
Emissions, and Energy Use in Transportation Model) W H|o]Ej#o]A 7|Hlo g
7Vstah ESE 7|1E Aol AMREl= ARt % Aol AEE= ARl dis) EAst
o, v M 2 Hgo] U HINE BIIsHH

!
L

>~

2,

5

B Fole A Al BE BAGEL A awy Jeln Sy Ao
S BAT AT Amv BES B A7E B9 B4 die Ao dud 849%
HlLsh] 918 B3 AR ANt Gt

% B ATE ATPA|EATY 7EAG) Ao sAsALUL.
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P-47

SURMES VR HA TH NT U
O|MBIEFE B SY AT

AT BEY, 7Y, = YT, G, WEE, o|gF
@, OlER T,
St OHRIAIAHTE

asthorethrin@kier.re.kr

7| E: vHlo]QujA H}o]RXZ} CCS(carbon Capture&Storage), CDR(carbon dioxide

removal), Carbon capture

A ATHoE Qe WHS AMAR AEF F7M WA CO% B LU

(GHG, green house gas) Hi&S S7MAZE ESE AR =& 35 AYGsH] 9
sto] Aek, AA7LA, A7t T2 A E7FsS oA Ao o&3t A3 g2 &

9] CO%t &2 2AZIATZE W3Sl o|FA F7Ijt 24 7FAE A 7|5 ®gto] &
H ot ZAEY 38 YRlo] HAUT olof A 2ddket 22 FAHEAE fEst
ol A MAFez =7 AR 7o 2AVMA THE ZHENNDC, nationally determined
contribution) P &l HiEFZ AFHIESE Yottt 18y Fokol AEAH 2015
| olF 1909 2A7IA HiEHE AAFSolE EFsty A AA 7Y SR Qs &
2A7MA HiETFol= & ¥EPt QISlth wEbA RAE RATMAE £o]7] YsiAeE 24
7hA HiERHE Eole A ol9olk on 7] FoE HjEH oliEleAE A|Ast=
CDR(carbon dioxide removal) 7]€9] "Q4Jo] AT E AFAE d& 4AzF 1
A 94 H7] FHo| Ry S o oo vk 2 ojAslgtAs WA= H Ho
QufA ARl FUFRARES &S 3= AA HlQ AHBiochan)Z HHA|7] 1A} &
o}, wlojextz2 AZAZoZH B4 ZAT L AHA(CCS, Carbon Capture&Storage)] &
Q
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& UAES EoASF Eel Y F Bk AVA MoleAE WS Sl COt 2L
LANAE B Bt ATE Y STk TR AWB LT 2AGIH AR B
A S BAAPLAS BERR O, FHAS AKL sholextel Aol AR o]

o) opmgret.

7€ AR ASTA(TIPA)S] “AUtET-XIA)]

% o ATE FANAVGR] AUOE F47IY7
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schongcb@korea.kr
719 1 = EY, meAsh, el dqt, ASAE, davgs

G EHY =ollA W A Y F §71E2 @7|ESH(anaerobic digestion)o & 5f
HjEE= WEH(CHyS 24714 5 shuolth. ¥ Qg o 7[H|2 AxE 43 v=m
= AFgtEo] ZA4HNO3)o] /g% A(nitrification) AR SHAAJHR] 5152 & o]55}od
2o 9 FANY7HA] L H(denitrification). &= EFY 25~30cm Zolo] Ha
HEE ASAHISHE 37|99 H&E £o d4te] o] FAEERE Hehdo] HA4&
Aot TAHE iAol FFS £ & Aok wEA 2 AFolA= HAH RS ASAHA] o
Z dg vjE&3 9y vgEe] Hd FAS AESH] Yol WEAY e (methanogens)dt
gt i Sk (methane oxidizing bacteria)?] Td-& EAs5t3Lt. ¥ 12 20224 1€
29| A% 18cm, ¥=°] 55cme| EY A &o | R fo = EY
S5kg & A2 F AL 1lg = A7 AZsielen FHgs, EYHEYH AT, EA
25~30cm AZAE] A2 5T A 2= EY EHALY, 74 AIAE] & 2
3] 2AE, ASAHIZE dA BEANEFY] 50%, ASAIHIZE AA EEARE 100% A
g2 FAASHAI AHAE & FEXHE 202249 12¢¥€ 6Y o|Ysto] Aufstitt. He
557190 202349 349 219 AFG EY AEs $F EF $ DNAE 5919 qPCR
(quantitative real time PCR)}& 4+st4th WEtAdd 4R = A109, mcrA & AR
SlR L HEtAkskd §-AAE= pmoA, mmoX, type I, type II & ARESIECE A @&
= AT A Ad 19 ASAR] A FolA WeAAddE A merA HEEE
FEH A2 Hoh fooHA F7totl oy metitelto] A
et A ettt Ad 29 WetdAdd FAA merAY SEHE EY
T Btk ASAME HA 100% AZTolA fostAl S7iekaL, weist fAAkel
mmoX2 WX AFSAH] FA 100% AZFolA 1A ZE7FtAH

AEH0 R, AiH|g ASAHE #H7F AuiEs S04 Y EY BHAX HRHE
oF WebBdT AR merAft HgASRE F8A mmoX ] LEFE Al
7R wEba FAAaH|E ASAH] AY & = AdEA oA o] gk
F7HAQl A7 B asithal weE gl
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|
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o
o

Ty =

% o ATE “HEUEH FYVNIEAT A7AA PJ 01676301 I3 SB8 A
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G2, Fold, o|i Y, Am=s, oldY, OIFE
SETEE THsYUSH 7|2 HE7t ot

ZASolE =HPal: Y SAAES £7]9 do EH|SISHA] kAl viE FAR|of|A ot
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EQP7]&o] 2A7FA A7l f-ou|gt Bart Jlokal Brksllvh SoollAe AR Aol

£ et 40 FH H7HE ol £AE0l d4d BEE dActy EY ©AAgo] aapt
Utk= AT ZHE H o] ok vl=, {9 5 AlA ZhollA EASRES 24A7tA AR
o]l thgk vt A-7F Eds] XY=L Qlet. 18y FHiollAs =olAe] EAEAE E8o=
QIgh opilska A HiE B7E Y= o] FojR| AL Qlof TRt v A fol wE A= =24
7k HiEo] TR A7 BRI Aot 1A 202395 20259714 349%F THAAS T
9 7o) &4 ST J7F A E S oA EAFTAE AEE S8 247 AdE
o] gt AFE FPstA; g

% o] ATE “BEAEY FYUNNE ATMTAYRS-2023-00220456) 9] 4 UL

- 277 -



O, Kled, XYL, 15, YHP
120t n AFSHAA| AT} 2R OICHstm Arsbe BT
e R
postmist@kookmin.ac.kr

ZI9E: WIaRE, 9494, e, TEERY, d4FF, 2aMEd, 717 'S,

AYRY

. O
B 19 X8
rjov ok L
> o e
T e
N
o r
N O ¢
:?%
)
i)
re
rO

- ro o Mo

il
o

P
)
I}
oy
30
£
e
o)
iy
rir
olt
o
H

1_.:'1‘1?_;(]@,_0,] Ugliﬂ "gﬂﬁ] —“—ﬂ—%% -‘?4?
AAE F743

T d(species distribution models, SDMs)& %_"—8—0}04 EFJEE-J 4}74 Ugli‘i Al
£ 240t @A ¥ A AAAE 715 AY-FEL 7IRIe R A&oto] 27-A
5= eIt gttt FEEE WIRH SWf(HE= FHFT(ESANA
EXDEES WigH ZJdgolgE £A5t9on 7|ZAHRE WorldclimOA]
ASst= 1970~20009 W B+ 7I1FHolHE &85ttt E3 SHEE 5RO W=
B} siobtE SAHLE EEst= HE nEste 2UHE FHs5k7] s 2022.01.01~
2022.12.31 AFo]9] Sentinel-2 Top of Atmosphere@A< +3sl1 ol& EU=E A+t
83} 452 vlu 245 A WI128 MAAE Landsat-4, 5 9L 7Ho R

rr N

2 BN > Kool R HE o o
=
Y
ot —
)
ol
Nl
X,
_(‘)L
N
4o
ol
4

(2]
i)
32,
£
2
il
:L
i)
4o
ox,
o2
o
J;
[e]
E
e
of
fu)
1o
0
%

of ot X
1o

ol
—-

FAstaon, A4 WIEE AAR = Sentinel-2 FAL 7IHre g Aottt 44
IA-AA BIARE A wwet Axf, 3 PIORE A4 F27t @2 AL &
AL = AT ol B SEHE= HHX]OU PIARE AAA Ede 9 2¥-Ax
3 AAge 4T+ al‘ﬂt} o] AT FEREO WizH A 2H o el
GaFE A% WORE 2HA A0 RS HRE AT A& ASE 7|HH
H, 714z FHEE %%‘— Ao oz YA Rde B3 dage A% 4
A = g AR ot

- 278 -



SE|Z2 |ICS Al Al =g [ME

210
.o -
SAHE U B4 L

o PP 0|RE YHs)R 15 R
1Zoickstm AREHAI LYY,
2Zoicfstm WYYt SRt Attt
hongsh@kookmin.ac.kr
7|9E: Improved Cook Stove, 94HAL, CDM, ©2lE&d, 7|97 W3, A&

Clean Developmen Mechanism (CDM) AZ=o] /WdZAl=to] 3} 7|&S A
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= A8HT slorl, 25 36% HME, 5%t A3 o walge 28D A
gy =0l A&t f71e2 WEHCHYO 7IA= E8E0 247A vigd] 2 92

2 Qlt}, B AloA= 07]*: Yoz gHHoF AREstI e HHE|(C) Ex HAST)
;qao}oao o 2A7IA & A= JF2 BrictA Shelth S o]t
A7MA Ag A L AFEASIY oY, & 2A7MA 8lEF (net Global warming
potential; net GWP) A8 95t NECB(net ecocystem carbon budget)#-& &&
o ©a BSNEE 9 Foidith. AFE A7 5 wed opiksbdao] ot 2AVEA
HIEZ §718 FAIE AT div], B8] AE AHZFlA 84%, HA A& AFFoA
468% S7Fok= Zo] ERIEUT 18y f7]E AlELE ©a TP S7ieto| wet
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< 77 HE519S o 247MA wiEES H|askelt
271 5 = ggslo] 7tA ARE AF, 7IAIAZREIHEE 0]&5to
2A7EA HiEHE A B4 EY w4 WIS AE 9] EF NECB(Net
Ecosystem Carbon Budget)#< &8, s73A 049 2HHQl 247tA wi&FU net
GWP(Global warming potential)E& o}ttt T2 2 A Eo| w2 247tA
HiEZ Al4bst7] s A E7HLife cycle assessment)H< &8sttt 1 Ai
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HiEA=E A5 Agsta ot IPCColA+= F—gas T4 Hﬁxﬂcﬂﬂgoﬂ oJgt A%
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