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Korea Adaptation Center for Climate Change under the Korea Environment Institute realizes
a global climate-safe society as a hub of adaptation knowledge creation and policy support.
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Occupational Health Amidst Extreme Heat E314o] Wil thd E4o] 9)

Common heat-related illnesses include heat exhaustion, heat cramps, heat edema, heat syncope,
and heatstroke. Beyond these heat-related illnesses, heat stress can trigger acute or chronic renal diseases
and mental disorders, while exacerbating underlying conditions such as cardiovascular and respiratory
diseases, as well as diabetes. Outdoor workers, in particular, face a higher risk of health impairments due to
0|=2Ql 2AlTstn Ztsskaf ma I extreme heat. High-intensity labor, such as rebar work at construction sites or material handling in logistics
Bok-im Lee, Professor, Department of Nursing, University of Ulsan . l warehouses, significantly increases metabolic heat, thereby raising core body temperatures and exacerbating
} the adverse health effects of heatwaves (ILO, 2024). Furthermore, the workwear and personal protective
equipment (PPE) worn by these workers are often made of materials with low moisture permeability and

high insulation, which inhibit heat dissipation (Foster et al., 2022).
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Extreme Heat and Occupational Health N/ 2] o]

21t} ILO(International Labour Organization)ol] W2 7 AJA| =519 ¢F 71%((24.1%] §)7} Z4 o
A

SguEre] Zol( H17]e 33T o]A)7F A 10897H2015~2024) ABH 15. : =g H AL, ofof whet vid 17 8,970%g o] Abgsal 2,2857F A9 F/go] HAgsal gl
7153t 1910 thof] H]3l 2.28) o] F71st X2, 7| S HstE Qe Z¢do] 4
2025). IPCC(Intergovernmental Panel on Climate Change) A6} &K 114 9]

The impact is further intensified when regular hydration is inaccessible, when designated rest areas
are unavailable, or when cooling systems cannot be utilized in outdoor worksites. Risks also escalate
MAZF O Z 1L =8 A4z o g2 A4ahal Qo . when workers must engage in continuous labor on conveyor production lines without breaks, or when

heat generation is inherent to the task, such as in furnace operations. Adverse health outcomes are also

"The annual average frequency of heatwave days in South Korea—defined as a daily maximum temperature of 33C compounded by labor shortages that prevent sufficient heat acclimatization, or by job insecurity that compels

or higher—reached a record high of 15.6 days over the past decade (2015-2024). This figure represents a more than 2.2- individuals to persist in extreme conditions. According to the International Labour Organization (ILO),

fold increase compared to the 1910s, which averaged 7.7 days, underscoring the escalating severity of heatwaves driven approximately 71% of the global workforce (2.41 billion workers) is exposed to excessive heat, resulting in an

by climate change (Korea Meteorological Administration, 2025). According to the IPCC (Intergovernmental Panel on estimated 18,970 deaths and 22.85 million occupational injuries annually.

Climate Change) Sixth Assessment Report (AR6), there is high confidence that heat-related morbidity and mortality rates

are rising globally.
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Exposure to heat stress causes core body temperature to rise. To dissipate heat, the body dilates cutaneous blood

s S, ¢ ) 4 The following case illustrates the stark vulnerability of workers to extreme heat. On an August day
vessels and triggers perspiration; however, prolonged exposure leads to excessive sweating and subsequent dehydration. ’

) . : ) the eighth consecutive day of a heatwave warning—with a sensory temperature exceeding 35.4°C, an auger
"To conserve fluids, the body may eventually reduce sweat production, causing the core temperature to climb unabated. In § : ’ N -

. : : : 5 crane operator collapsed at a utility pole installation site. The cabin of the crane was significantly hotter than
extreme cases, the brain’s thermoregulatory mechanisms fail, which can be fatal.

the ground level due to engine heat, and the operator was further burdened by protective gear required for
electrical insulation. Colleagues moved him to the 'only available shade "beneath the vehicle and performed

CPR, but he ultimately passed away.
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Health Inequality and Vulnerable Workers
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Health impairments caused by extreme heat disproportionately affect workers with limited adaptive capacities or those
in precarious working environments. Outdoor laborers, in particular, are highly susceptible. This category encompasses
workers in construction; agriculture, forestry, fisheries, and animal husbandry; transportation and logistics (freight drivers,
delivery personnel, couriers, logistics workers, and dockworkers); road maintenance and sanitation (street sweepers); outdoor
manufacturing, such as shipbuilding and offshore plant installation; and service roles, including parking attendants and meter

readers.
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Workers in small-scale enterprises (SSEs) also constitute a high-risk group. These businesses often lack the financial
capacity to invest in climate control systems like air conditioning. Furthermore, a chronic shortage of replacement workers
often prevents workers from taking sufficient rest during extreme heat. A Korean study found that workers often skip
mandatory rest breaks due to the absence of substitute labor, job insecurity, or the pressure to avoid being perceived as lazy
or unproductive, often driven by financial constraints (Shin et al., 2022). Moreover, the Ministry of Employment and Labor
reported that between 2018 and 2023, 73.3% of occupational heat-related illnesses and 87.5% of occupational fatalities occurred

in SSEs with fewer than 50 employees (Lee et al., 2024).

H(Table) 1 | ARIE 2 2ATISE MY 2l 518t

Status of Occupational Heat-Related llinesses by Workplace Size
(Et2l: 74, 25 OF2 AJRIR} 744

(Unit: Cases; fatalities in parentheses)

Tilal 20184 201944 20204 20214 20224 20234
5, 180(24)  65(12) 20(2) 18(2) 25(3 244 28(1)
....... 50l ojgk 46(7) 21(3) 4(1) 4(1) 6(1) 6(1) 5(0)
....... Fewer than 5
5~50Q! 0|2k
...... 5to fewer than 50 86(14) 31(8) 90) 8(1) 15(2) 11(2) 12(1)
5091 oAt

50 or more 48(3) 13(1)

* ZX{(Source): Lee et al. (2024)
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Construction sites, logistics centers, and agriculture, forestry, and fisheries worksites rely heavily on daily laborers due
to fluctuating labor demands. These workers are often deployed without sufficient heat acclimatization, making them
exceptionally vulnerable. Data from the past seven years shows that 80.6% of occupational heat-related fatalities in South
Korea occurred within the first seven days of a worker’s assignment (Ministry of Employment and Labor, 2025). Heat
acclimatization is the physiological process by which the body adapts to heat stress through sustained exposure to high-

temperature environments; typically, it takes four to seven days for the body to fully achieve this biological adaptation.

o=l A= 24 A, s AEFEe] SAH R JE ok APl Fr AT o] 52 SEUet 715
T #.g¥)0] QA FSRTI] BFolz) 0|4 AR AR} 9|57 o] o] ol T, AT A A% vl H9le
X HE 7 GE bl gl dA Fof gl

Migrant workers are predominantly employed in physically demanding outdoor environments, such as construction
sites and agriculture, forestry, and fisheries worksites. They often face a trifecta of vulnerabilities: a lack of acclimatization to

Korea’s climate, linguistic barriers that hinder access to occupational safety information or medical services, and a precarious

immigration status that compels them to endure extreme heat out of necessity.

O A CHSE 2ot
How to Respond: Strategies for Mitigation

To protect workers from extreme heat, preventive strategies are broadly categorized into engineering controls—such as
lowering workplace temperatures through cooling systems—and administrative controls, which involve altering work practices

or tasks to reduce physical strain.

Engineering controls include reducing ambient temperatures using cooling systems like air conditioners, industrial spot
coolers, and portable AC units, or regulating temperature and humidity via ventilation devices such as jet fans, ceiling fans, and
large-scale industrial fans. In outdoor settings, the installation of shaded structures or the use of personal heat-stress mitigation

gear, such as cooling vests, can be effective.
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20% of the normal workload on the first

Acclimatization also enables the body to maintain a lower heart rate and core temperature even under extreme heat, thereby

reducing the risk of heat-related illnesses. For workers without prior experience in high-heat conditions, workloads and durations
A AB

should be increased incrementally. For instance, an effective protocol involves assigning only
o =z 1
L5 wSiolof st} AFY =

g
day and increasing it by 20% cach subsequent day
Lo A
ea &
Because heat stress can rapidly impair thermoregulatory functions and lead to illness, workers must be trained to recognize early

5
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Among administrative controls, the most effective measure is providing rest breaks. Rest
allows workers to lower their elevated core temperatures and restore an exhausted body. All
existing relevant observational and experimental studies consistently report that longer rest
intervals yield significantly greater recovery benefits than shorter ones. sing i
- o - = =P A Z ]
Sejufeh Ao R 717 Eol) ek PR AR 33C o) do] e Lol Aeishe AAEHA7 A 22
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South Korea’s Rules on Occupational Safety and Health Standards mandate at least a symptoms and perform appropriate first aid. Employers should provide foundational knowledge on heat-related health management
. o and educate workers on specific action plans to ensure compliance
20-minute break every two hours when the perceived temperature reaches 33C or higher N f : .
Beyond scheduled breaks, other strategies include implementing shift or job rotations to shorten ADAPTATION MEASURES TO REDUCE HEAT-RELATED ILLNESSES
individual work hours during peak heat or adopting early start times to avoid the most intense
midday temperatures Reduce radiant heat - Downtime prolongation
Barrier creation around the \ | 7 ‘ Provision of shaded arcas
source __‘_ with intermittent breaks
eEAL SRR ALS el 28-S 1E] SlaIN Aok Ahct e 2ol 4] LAy =
Z3¥o] ojof gtk FA T A7 Ak, 4 W], B 2o kAt agHo 2
ALL T RET $ES P 5 LS Aok ek A B2 T 4B} R Soe = g 1 | S RS Sl Hach
Acclimatization Basic facilities
_ o = = = - = Awareness of heat stres: sradual increase in the " T
RE REG et HEE A8 BB god £Qhge) BT 4 Aok wEAE Ha " v wor e Adaptaton Measures o eduoe Hear featedlinesses
- MWeed for periodic rehydration radual increase in hah"oP nita _”"-‘-I““”\ ' :
IR} 25& 1717] o] B8 kAl R0l Foh webd AT A oftlolt Ut = fSource): Joh & Jne (2023
L &4 5 22 plAl 2~ o) 2 AIATHE v x5 o] EH S Alalsl= Aol = sz = - = 5 = =] 5z =
= S 7R EE 4 s AT w7l ES Aleet 2lo] F0 o] dsh Al A7l vxE JFe e AQeAT ngx o) wet BHSA Ueha ik Zgo) g
) ) Aol zro S0 wZa 7019 oAt ARE X L 7ol o oFzlo] AAEE utE QE o FPHS AlFs=
[o facilitate thermoregulation and rehydration, rest areas must be situated close to the work rede] Hee F7Qle} o g5 A= ST oher S dArelE EU% dEel Bd= e
. . . . ultlol 0] ZTod & L0 g A olx|u o]F O Q] A 0] BA= of ] o] A] o]
site. These spaces should be equipped with shade, localized cooling systems, and clean water to =7} ZBA ek ghgol Qo 4 & k52 9T 4 QAR 1 9He £ 4 Qo) EAle do ' Ak o gl ATt
help workers effectively lower their body temperatures and replenish lost fluids. Prolonged sweating ot} oelA 1|5kl theg AQl7folth
depletes both water and electrolytes; failure to replenish these losses can result in heat-related
illnesses. Workers are advised to hyvdrate at least once every hour. ideally before feeling thirsts "The impact of extreme heat on worker health is inherently unequal, varying across different work environments and employment
Consequently, employers should provide personal water bottles or install hydration stations so that conditions. A workplace’s response to heatwaves is not merely about protecting individual safety and health; it is intrinsically linked to
workers can easily drink clean water anywhere and at any time within the workplace the national economy;, creating decent jobs, and realizing workplace equity. While labor in extreme heat may be unavoidable, its risks
are mitigable. The ultimate question is not how much hotter it will get, but how we prepare and respond
o] Zofo] A8elA) 2T LEALS 98 A48 T2 EYE B0l ERE 7
- = - P =t
9 4 Qs A AAZE He @40 duht 2831 Aol et At thEA tehd 2 i Reforence)
] S 5 = - — - -
dego] HH HE B, U ol EEA Hol FAALe] Yo viEH= T £ dE = 1 7[AFE(2025), T2 |LtRH 13 7|SHat AR TIA, 7 A,
7} ol 119) #3514 39S 0|27} gt 2 2LES0025) Be ol 2 OIS AT A HSAIE, D8R,
3 D] AR AIAE(2022) T, B ZIZbEal ORISR ol o1, MolobHZicingl 8of ek
0|2 2/(2024), T= CiH| HAZERsH ol MeforOfa, TRL-EE ObEATC ROIH A,
Implementing heat acclimatization programs for unadapted workers is also essential. 4 | < 1(2024), 5% CHe| H OISR 7Hi1 ‘f 2 B=S, eHEUSH 8AE NN
5. Flouris, A. D. et al. (Eds.). (2024), Hea ork: Implications for safety and health—A global review of the science policy and practice
Heat tolerance varies by individual, depending on the body’s adaptation to high-temperature . .
‘ ’ International Labour Organization.
environments. Once acclimatized, the body begins to sweat more rapidly and profusely, which helps 6. Foster J. et al. (2022), “Quantifying the impact of heat on human physical work capacity; part l: the observed interaction of air velocity with
maintain a lower core temperature. Additionally, the concentration of electrolytes in sweat decreases temperature, humidity, sweat rate, and clothing is not captured by most heat stress indices”, International Journal of Biometeorology, 66, 507-
aiding the body in maintaining its electrolyte balance. 520. https://doi.org/10.1007/s00484-021-02212-y.
7. Intergovernmental Panel on Climate Change (2023), “Summary for Policymakers”, Climate Change 2023: Synthesis Report
o ZHo| = A5 4ot SAAL B Ue S AT 4 ¢lo] 2GH3H Y 93] o] 8.  International Labour Organization (2024), Ensuring safety and health at work in a changing climate, Global Report
= = = 9. John, P, & Jha, V. (2023), “Heat stress: A hazardous occupational risk for vulnerable workers”, Commentary, 8(7), 1283-1286.
A3k oldlo] glek Wb 1B Aol 2 & e Aol Qe At e A7He A
WA o Lol A% 4 YR dof e, o % Sol 19 Aol A4 o] 20%% Wgala : :
== SRt AT 77|27 IHSME S| A A= H0IE &~ ASFLICE
Q] z}o] 2 JOUA = = HH . ;
i ZpdFolut ATk 20%4] E217Hs Wiolth This content may different from the official position of the Korea Adaptation Center for Climate Change(KACCC) of Korea Environment Institute(KEI)
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The Impact of Extreme Weather on the Real Economy and
Ilts Policy Implications

HeM 3208 ZAR 27158 A1y
Won-suk Chung, Senior Manager, Research Department, Bank of Korea

* ZX(Source): Jung et al. (2024).
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T2l(Fig) 1 | S2ILIE} K[ofe 7|S9[SK|2(CR) 20| Note: Darker colors indicate a higher Climate Risk Index (CRI).

‘gtol & H97t & st = T ol A, o717} Diel WAl AR E vhtaL Regional Trends in South Korea’s Climate Risk " ERi(Source): Jungetal (2024).

lths 2 A7tshs AldEo] £l Qlek o dol= EH u5h7] 98l ool s Ae A= Index (CRI) J2(Fig) 2 | AT E 715 9[3K|4 B#(2001~2023)
- Average Climate Risk Index (CRI) by Province
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WA s Yol Ald AR 713 o ol Hﬂﬁo] ofuizt -2 ANt = =
ol AW MR Sukel Qloh 10 710 03 103
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Beyond simply noting that “summer heat is becoming more severe,” more people 06 | [ 4 o6
- . . . . 01 r 1 01

today feel that extreme weather is fundamentally reshaping our daily lives. In the past, 04 104
escaping the heat often meant little more than turning on the air conditioner. Now, people 02 102 00 TRTN AT AR LA 0
routinely adjust their outdoor schedules, farmers worry about crop yields, and fishers 0.0 W 0.0 017 1 -0
closely monitor changes in the ocean. Climate is no longer a background condition; it has -0.2 | 102 02 t 1 -02
emerged as a primary variable driving both our economy and our way of life. gl = 03 L 1 o3

85 90 95 00 05 10 15 20 85 90 95 00 05 10 15 20

ol st Mgt ©dt Al £35S Hol FAXCERE ERIE 3lje] Ato] 2w * ZX{(Source): Chung et al. (2024). * ZX{(Source): Chung et al. (2024).
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JakS v Ao Uesteh(Bilal & Kenzig, 2026). 2] QolAE 712, 72, 71, Sea Level Climate Risk Index (CRI) Drought Climate Risk Index (CRI)
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These shifts are being statistically validated beyond mere perception. According to

international research, the rise in global average temperatures has a significant impact
on the occurrence of various extreme weather events, such as heatwaves, droughts, and
typhoons (Bilal & Kinzig, 2026). Domestic studies also confirm this trend through the
Climate Risk Index (CRI), which is a comprehensive metric integrating temperature,
precipitation, drought, and sea levels. This index is currently on an upward trend across
South Korea. Notably, sharper increases in the index observed in provinces such as
Gangwon and Jeju highlight not only the intensifying climate extremes but also widening
regional disparities (Chung et al., 2024). This evidence suggests that both the frequency

and severity of extreme weather are undergoing a structural escalation.

These changes have manifested in highly specific ways throughout South Korea in recent years.
A representative example is Typhoon Khanun in 2023. After making landfall on the southern coast,
Khanun traversed the Korean Peninsula from south to north, prolonging its impact and triggering
torrential downpours and flooding in several regions. This event demonstrated how even a single
typhoon can result in a significant “asymmetry of impact” among regions when damage concentrates

in specific areas.
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However, the challenge is not limited to “excessive rainfall.” More recently, the opposite extreme—the lack of rainfall—
has also emerged as a structural risk, manifesting differently across various regions. The case of Gangwon Province serves
& t=} J &
as a clear illustration. In the summer of 2025, the water storage rate of the Obong Reservoir, the primary water source for
Gangneung, plummeted to below 20%, marking an all-time low since observations began. While the average precipitation
for August is typically around 293 mm, it reached only about 41 mm that year, resulting in conditions effectively equivalent
'S - - " b Al . - N . . N T ]
to a 'summer drought. " In response, the city of Gangneung had to secure emergency water supplies from the Namdaecheon

Stream, and the possibility of water rationing was even discussed in some areas.

-
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"This phenomenon is not merely a temporary dry spell; it aligns with the recent upward trend in the drought indicator, a core
components of the Climate Risk Index (CRI). In other words, water shortages in specific regions are increasingly transforming into a

structural risk.

Water scarcity leads directly to agricultural damage. High-altitude cabbage fields in areas like Gangneung Anbandegi
and Pyeongchang have suffered significant losses due to the combination of drought and high temperatures. Cabbages
require a cool climate to thrive, but the simultaneous occurrence of heatwaves and moisture deficits has made their growth
fundamentally difficult. This issue extends beyond the individual farms in specific regions, affecting the national food
supply, such as the supply of key ingredients for kimchi. Empirical analysis further confirms that extreme weather has a more

substantial and lasting impact on food inflation.

Qgo] 2 eh e Q) Alolow BAg,

The oceans are also undergoing rapid changes. Recently, prolonged rises in sea surface temperatures along the coast of

Jeju have led to recurring mass die-offs of farmed fish. This trend is linked to the rising ocean-related and sea-level indicators

within the Climate Risk Index. Notably, Jeju emerges as a prime example where the impact of sea-level rise is particularly

pronounced.
ojFY FY, 7hg, HIF, e 5 AR TE FEY o]V 3EA R she EAE 7RI HiE A 19] A9
RE QJoint Wil QAEo] Tk Holck BRI 2ol AR T WAL, 1L sl AelA wisto] 2HEm,
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As demonstrated, various forms of extreme weather—including heatwaves, droughts, typhoons, and extreme sea
temperatures—share a common characteristic: they are all intricately linked to nearly every sector of the real economy.
Agriculture suffers direct hits to crop yields; the fishing industry depends on shifting marine ecosystems; manufacturing faces
raw material supply disruptions and production shutdowns. The construction industry is also heavily impacted due to its
reliance on outdoor labor, facing operational delays from extreme heat, alongside project setbacks and rising costs from heavy
rainfall and typhoons. Indeed, recent analysis confirms that extreme weather shocks have significantly reduced industrial
production, with the magnitude and persistence of these impacts expanding compared to the past. Notably, this negative

influence is particularly pronounced in the agriculture, forestry, fishing, and construction sectors (Chung et al., 2024).

(%p) (%p)
08 P08
—O— 0124 Agriculture, Forestry, and Fishing)
04 04 =} M= Manufacturing)
% T7|-7}A 4 Electricity, Gas, and Water Supply)
O 0 —O— A Construction)
_O 4 _0 4 —A— MH|AQ] Services)
-08 osEo Y 1 -0.8
oN =Y
12t e A I B
: -7{Ad Of ° * == .
== &X(Source): Chunget al. (2024).
-1.6 2eA{H|2 8] -1.6 o % o5
’ d J2(Fig) 5 | 01712 S20| M ol 0|l Fgt
=
0 1 2 3 4 5 6 7 8 9 =7 Impact of Extreme Weather Shocks on Industrial Growth
(Quarter (Q))
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More importantly, these impacts are not confined to short-term shocks. Extreme weather also influences price levels, and a
notable recent characteristic is that the persistence of these shocks matters more than their initial magnitude. This suggests that
climate shocks are no longer isolated, one-off events but have instead become structural factors that gradually ripple through the

entire economy.

25 olelet BASE ahte] 3EE e eI ol B o] 8 9 s j2)4 Al ol ARE Pol oAl
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Ultimately, these phenomena point in a single direction: events that were once considered exceptional occurrences every few
years have now established themselves as recurring patterns. This shift implies that economic agents can no longer rely on past

climate averages as a baseline for decision-making.

T Kim and Kim(2025)2 2010IC F¢t 0|5 sh=o| m 7| 20| 2 13CE ASlotHA] 7|2 &+50| 4itof| D]Xls 285 G50| EAMSR R9
S| LIEMHSS Bo, HAA 2/(2024)= 0|47 |27t MeiMitol O|X|= H&o| ML 20 XEMOZ LIELLID AUZS 2A6IULCH.
Kim and Kim (2025) demonstrated that since the late 2010s, as South Korea's annual average temperature exceeded 13°C, rising temperatures have exerted a
statistically significant negative impact on output. Similarly, Jeong et al. (2024) found that extreme weather shocks on industrial production have become more severe

and persistent compared to the past.
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In response to these critical issues, policy responses are also evolving. Recently, the government introduced the “4th National
Climate Change Adaptation Plan (2026-2030),” signaling a transition from traditional post-event recovery to a preemptive response
system that incorporates future climate scenarios (Ministry of Climate, Energy and Environment, 2025). This shift represents an
intent to go beyond simple disaster management and integrate climate considerations as a fundamental prerequisite in the design of

our economic system.

Ak 715 o] 23akl 4, A A, b 72

Ultimately, the changes we face today go far beyond the simple fact that 'the weather has gotten warmer. " Climate has already
established itself as a key variable influencing production, consumption, regional economies, and industrial structures, with its

influence steadily expanding,

Fo 9] Al Eelrh. vEE L o455 ‘Glel49) A o] opet Nze AR 0= Woleli 7, e
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29-3h= AT} o]l A1k 31 91,
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"The mission ahead is clear: we must accept recurring extreme weather not as an “exceptional event” but as a “new prerequisite,”
and redesign how our economy and society operate accordingly. We have already entered an era where the ability to adapt to the

climate directly determines national and economic sustainability.
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Climate change is no longer a distant future concern but an immediate reality
endangering daily lives and safety. Coastal areas on the front lines, bearing the initial
oons, waves, and marine hazards. While climate change is projected to

reduce the overall frequency of tropical cyclones, including typhoons, their intensity
1s expected to rise (Knutson et al., 2008, 2010). Indeed, the intensity of landfalling
typhoons in the Northwest Pacific surged by 12-15% over the 37 years following 1970
(Mei and Xie, 2016). These stronger storms amplify storm surges and wave energy,
causing various forms of damage such as coastal inundation and erosion—a trend that is

becoming increasingly evident (Brown et al., 2014; Petzold and Ratter, 2015; Kim et al.,

d
o
o

Uehe 4 glom, oA of

rlo
e
s
2

i)

o,
G

The direct and indirect climate impacts may manifest in unprecedented forms,
carrying high uncertainty regarding their timing, location, and severity. In this context,
adaptation information to prepare for future risks is essential across all sectors, aligning
with the emphasis on generating scientific adaptation information in the 4th National

Climate Crisis Adaptation Plan (Joint Ministries, 2025). This article introduces key
coastal disaster adaptation information produced by the Korea Hydrographic and
Oceanographic Agency (KHOA): Coastal Inundation Prediction Maps and the coastal

disaster risk assessment.
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Coastal Inundation Prediction Maps: Visualizing Coastal Flooding
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(Status of Coastal Inundation Prediction Mapping Areas) (Hypothetical Typhoon Track Scenarios)
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Target areas for coastal inundation prediction mapping and hypothetical typhoon scenarios

Designed to counter typhoon-driven coastal flooding, Coastal Inundation Prediction Maps (KHOA,
2024a) are specialized disaster maps detailing maximum potential flood extents and depths across various
return periods (50, 100, 150, and 200 years). These maps are distributed to the government and local coastal

municipalities. Based on a range of hypothetical typhoon scenarios, these maps spatially visualize coastal
P ge ot hyp P bs spatially H(Table) 1 | 7|15 AILIZ|QE B4 ASO| T2 E4TH 5t

flooding data, enabling the government and local municipalities to identify high-risk zones in advance Changes in inundation area due to sea-level rise acrass climate change scenarios

and establish response plans. Alongside potential return-period inundation data, the maps also produce PP Ao ) | E12m
. . . . . . . . . (= aT oSk SE
inundation information that incorporates the impacts of climate-induced sea-level rise. e Inundation area, km? Inundation Area (km?)/ Increase Rate (%)
3 P 2AFA (2022)S IPCC SSP(Shared Socioeconomic Pathways) 7] 3} AJube] @of wle} Region xH(1004 Elx) SSP2-4.5 SSP5-8.5
210087}14) S-guel 21 8] B a2 =07} SSP2-4.5 AJube] L.ollA] 58m, SSP5-8.5 AlUkg] Qo) A] : Current: 100-Year Return Period
i . o - QI (Incheon) 8.1 19.5/ 141 43/ 431
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A 5lRl0] 8om AH5EIT ASAL 28] o4k S8, 82 AT AR o] 5l o]4F 2 $4%) (Present Stm 45(53P2-45) B2om 4565P5-85)
= 58cm Rise (SSP2-4.5) 82cm Rise (SSP5-85)
i

The Korea Hydrographic and Oceanographic Agency (KHOA, 2022) projected that, under the IPCC

Shared Socioeconomic Pathways (SSP) climate change scenarios, the average sea level in the waters

surrounding the Korean Peninsula will rise by 58 cm under the SSP2-4.5 scenario and 82 cm under the

SSP5-8.5 scenario by 2100. The increase in average sea level acts as a factor that significantly expands

the extent of coastal inundation. In the Incheon region, the inundation area for a 100-year return period | TI2I(Fig) 2 | DJH 3401 At S D43k

without considering sea-level rise is approximately 8 km . A 58 ¢m rise in average sea level will more than 2‘1, \ QIR0 (RIF)
Il

double the inundation area, while an 82 cm rise will significantly increase it by more than five-fold. Coastal Inundation Prediction Map

i ﬁ Accounting for Future Sea-Level
] O =LA 2O = 6).0 = 21 A L Y ’ @H - "’n‘ Rise (Incheon)
AP A2 a4 e Ay ehA] @2 100d ZH@‘?_]E A o] oF 2k, Hat s S
Zo|of uwla} zFzE 2ufe} 3u) o]AF =713l o] Hit et A 1 E e S SO EE V| &Y (Present) 58cm AMS(SSP2-4.5) 82cm AH5(SSP5-8.5)
= 58cm Rise (SSP2-4.5) 82cm Rise (SSP5-85)
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In the Busan region, the inundation area for a 100-year return period without considering sea-level rise

is approximately 22 km?, which increases by more than two-fold and three-fold respectively, depending

on the average sea-level rise. These Coastal Inundation Prediction Maps, which incorporate this average =y

sea-level rise, provide critical information for adapting and responding to climate crisis-induced inundation J2I(Fig) 3 | Of2H a4 ASS Tafst

QIR0 (R4
Coastal Inundation Prediction Map

Accounting for Future Sea-Level
Rise (Busan)

risks. Furthermore, they can be utilized as vital data for coastal maintenance and the designation and

management of coastal disaster risk zones. L ——
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Coastal Disaster Risk Assessment: Identifying Coastal Risks
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Adopting the IPCC AR6 Climate Change Risk Framework, the coastal disaster risk assessment (KHOA, 2024b) evaluates
disaster risks across coastal areas. The assessment explains where and to what extent these regions are vulnerable by utilizing three
primary indices—Hazard, Exposure, and Vulnerabilicy—which comprise 25 indicators and integrate into a comprehensive coastal
disaster risk index. To represent the degree of risk, numerical values for each index and indicator are quantified, and the risk level
is classified into a five-grade scale: Safe (Grade 1, Low), Moderately Safe (Grade 2, Moderately Low), Potential Disaster (Grade 3,
Moderate), Moderately High Disaster Risk (Grade 4, Moderately High), and High Disaster Risk (Grade 5, High).
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Hazard Exposure Vulnerability(Aggravate/Mitigate)
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Coastal Disaster Risk Index

J2lFig)4 | SRS LIS XA Coastal Disaster Risk Assessment Framework
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The coastal disaster risk assessment generates future risk information regarding current risks and future coastal disaster risks that
may occur due to climate change. Because climate change scenarios applicable to exposure and vulnerability are currently absent, and there
are limitations in the spatial and temporal resolution of the data, the SSP5-8.5 climate change scenario applied to the future coastal disaster

risk assessment was confined to hazards concerning rainfall, strong winds, storm surges, waves, and sea-level rise.
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"To support the formulation of climate crisis-related plans and policy demands of the government and local municipalities
through future coastal disaster risk assessments, adaptation information categorized into short-, mid-, and long-term based on
future time points is necessary. Considering the formulation cycles and utility for national climate crisis adaptation plans and
urban planning, the assessment defined the future time frames as the near future (2021-2040), mid-future (2041-2060), and

distant future (2081-2100), and generated adaptation information for each future period.
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Due to climate change, in the case of storm surges, Grade 4 and 5 areas corresponding to risk decrease slightly (11%)
in the mid-future, but risk areas increase somewhat (35%) in the distant future. For waves, risk areas increase slightly (16%)
toward the distant future. For sea-level rise, risk areas expand to most of all coastal areas (98%) in the distant future,
indicating sea-level rise as potentially the most dangerous indicator. For the hazards representing these coastal disasters,

risk areas significantly increase (72%) toward the distant future.
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When comprehensively evaluating coastal disaster risks using the coastal disaster risk index, which considers Hazard,
Exposure, and Vulnerability together, the coastal disaster risk areas expand to nearly half of all coastal areas (42%) toward the
future. This adaptation information indicating the disaster risk of the Korean coast can be utilized as an important criterion for

the government and local municipalities to determine priorities for installing disaster prevention facilities, formulating urban

plans, and conducting coastal management based on risk grades.
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The Role and Application of Coastal Disaster Adaptation Information
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From both macro and micro perspectives, adaptation information on future coastal disaster risks can be utilized to formulate
various policies and plans, and to support decision-making. Coastal Inundation Prediction Maps are applicable from both micro and
macro viewpoints, serving as one of several indicators to evaluate vulnerability to coastal inundation within the coastal disaster risk

assessment.

AAA BAoll A AkAlsl A SHE =7H B ARATE 715-917] A" E HE ul] $AIeH 2 AR e
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From a macro perspective, coastal disaster risk grades can provide foundational data for the government and local municipalities
to set priorities and allocate resources when formulating climate crisis adaptation plans. From a micro perspective, to support the
formulation of coastal disaster mitigation measures, this information can be utilized to establish customized disaster prevention
policies and response plans that account for the disaster causes and the types of each coastal region. To minimize highly uncertain
future risks in coastal areas, adaptation information generated by Coastal Inundation Prediction Maps and the coastal disaster risk
assessment can be significantly utilized in various plans and policies, including regional coastal disaster mitigation plans and climate

crisis adaptation plans.
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This content may different from the official position of the Korea Adaptation Center for Climate Change(KACCC) of Korea Environment Institute(KEI)

Climate change is no longer a distant future concern but an

immediate reality endangering daily lives and safety.
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The “National Framework Plan for Carbon Neutrality and Green Growth” serves as South Korea’s highest-level strategy

for addressing the climate crisis. Within this framework, the adaptation sector is specifically formalized through the National

Climate Crisis Adaptation Plan (hereafter referred to as the Adaptation Plan), in accordance with Articles 38 and 39 of the

“Framework Act on Carbon Neutrality and Green Growth for Coping with Climate Ciri
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(Figure 1).
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Following the establishment of the 'National Comprehensive Plan for Climate Change Adaptation"in December 2008, the

1st National Adaptation Plan (2011-2016) was formulated in 2010 under the "Framework Act on Low Carbon, Green Growth, "

which governed climate action at the time. Since then, the 2nd (2016-2020) and 3rd (2021-2025) plans have been rolled out at

five-year intervals. In March 2022, backed by the "Framework Act on Carbon Neutrality and Green Growth for Coping with

Climate Cirisis, "a reinforced version of the 3rd plan (2023-2025) was introduced. As that period concluded, the 4th National

Adaptation Plan (2026-2030) was finalized in December 2025.
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2050 National Strategy

EIASE =MAE = SIS =S ChE

S=oo0
National Framework Plan for National Climate Crisis Adaptation Plan
Carbon Neutrality and Green Growth
SEFT| 54, MRA AR T-AR
A&7 |2k 20, £=&37| 54 5-year update cycle, establishment and
20-year planning period, 5-year update cycle implementation of detailed action plans
A& W AL2-7 7|28 22 Al
Establishment and implementation of framework
plans by metropolitan and local governments

EOEH*—JMI Alo“‘”lﬂl ’:XV\I'EI-I-I'I-I

T OO
Monitoring of Adaptation Plan and Action Plan Progress

UL ERA Y

O EA-ZatE 1M Z7H
Annual disclosure of monitoring and outcome reports
71|_§ﬁI ?l?ﬁ 00| EHEJ ARy OBHAIR] @A THAMAFSH
Qualitative and quantitative assessment of Implementation performance, best practices, and
plan implementation areas for improvement

Monitoring of Framework Plan Progress
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Local Climate Crisis Adaptation Plan
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5-year update cycle, establishment and
implementation of adaptation plans by metropolitan
and local governments
oA HA- A2 0 HIE, S8t 20
Annual submission of monitoring and outcome
reports, followed by comprehensive reporting

ST I =S
Public Institution Climate Crisis Adaptation Plan
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Institutions owning or managing facilities
vulnerable to climate crisis impacts
7| 54, 0 oA AutK|=
5-year update cycle, annual submission of
implementation results

Plans and Measures for Climate Crisis Adaptation (Jointly by Relevant Ministries, 2025)
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Prior to formulating the 4th Adaptation Plan, a full-lifecycle comprehensive evaluation of the 3rd Adaptation Plan was conducted
to identify its key achievements and limitations. Carried out between January and February 2025, the evaluation involved an advisory
panel of 66 sector experts via six on-site forums (Jan 21-23) and written assessments (Feb 6-13). The evaluation encompassed
an overarching category (including education, mainstreaming, governance, and natural disasters) alongside six sectors: D Water
Management, @ Forests and Ecosystems, @ Health and Vulnerable Groups, @ Land and Coasts, ® Agriculture and Fisheries, and
® Climate Information and Technology. Divided into general and sector-specific assessments, the evaluation results identified policy

outcomes and limitations, serving as the foundation for establishing the 4th Adaptation Plan (Table 1).

H(Table) 1 | MI3X XSO SeE/T £ ZUHEY)

Key Findings of the 3rd Adaptation Plan Full-Lifecycle Evaluation (Executive Summary)

. NS FZS 95 MUK N | 25l
Strengthening policy and institutional foundations for adaptation mainstreaming
2 Ma} . DFEHN ZA|OIE DSl T E OIS XY 25}
Key Achievements Advancing scientific monitoring and forecasting, and enhancing support for vulnerable groups

- HSOhR HZ AP WA L B NS s
Refining the adaptation plan monitoring system and strengthening policy effectiveness

- SECigElE 7|2 Aol tEsty| e 2t T nEs Ee
Advancing the scientific foundation to counter complex and diversified climate disasters
- AIBAS D23 YN Bt uiel U Ts) H48)
WM EHR At Incorporating urgent policy issues and minimizing damage and losses
715907| the HESELY Y3tE S5 Y8 27 5 S
Securing policy momentum by strengthening the climate crisis control tower
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Areas for Improvement

Enhancing connectivity and cooperation among all stakeholders in adaptation efforts

HAX} HSCHEH A2
Formulation of the 4th Adaptation Plan
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"The direction and initial draft of the 4th Adaptation Plan were developed through continuous consultations with relevant ministries,

governance bodies representing various adaptation actors, and experts. The plan was finalized following a public forum and deliberations by

the Presidential Commission on Carbon Neutrality and Green Growth. The detailed formulation process is outlined below (Figure 2).
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Establishment of the National Risk List Public Forum on Climate Crisis Inter-ministerial Working-level Council Governance Forum by Adaptation
Adaptation Stakeholder
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Deliberation and Finalization by the
Presidential Commission on Carbon
Neutrality and Green Growth

Draft Preparation Public Hearing / Public Forum Establishment of Detailed Action Plans

JI2!(Fig) 2 | M|4X} RSCHE 2] FRKEARX &, 2025)
Formulation Process of the 4th Adaptation Plan (Jointly by Relevant Ministries, 2025)
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"To secure a scientific evidence base for the 4th Adaptation Plan, the National Risk List was reassessed between June
and October 2024, utilizing written evaluations and expert forums involving 38 sector specialists. A four-stage process-climate
change impact analysis, drafting the risk list, risk finalization, and priority risk selection—derived 65 risks across five major
sectors. Notably, this plan distinguishes itself from previous plans by identifying 16 sector-specific priority risks that reflect the

latest scientific breakthroughs and policy issues.
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Public Forum on Climate Crisis Adaptation
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As the official kickoff for the 4th Adaptation Plan, the “Public Forum on Climate Crisis Adaptation” was held on
December 23, 2024 (Figure 3). The forum convened citizens, representatives from government ministries, the National

Assembly, and climate experts to discuss the strategic direction of the plan and share priority tasks across sectors.

J2(Fig) 3 | 7=217| &S STIZH (Public Forum on Climate Crisis Adaptation)
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During the formulation process, inter-ministerial working-level councils convened frequently (eight sessions, Dec 2024—
Dec 2025) to coordinate ministerial cooperation and to identify both new initiative tasks and cross-ministerial cooperative items.
In addition, from March to December, governance forums for each adaptation stakeholder group-including local governments,
youth, civil society, industry, and public institutions-were held for seven sessions (Figure 4). Notably, unlike previous plans
that collected feedback on already prepared drafts, launching these forums from March to April-prior to drafting-is significant

because it allowed feedback from each adaptation stakeholder to be gathered in advance and reflected in the draft.
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J2l(Fig) 4 | S FHE A 2 (Governance Forums by Adaptation Stakeholder)
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After the draft 4th National Adaptation Plan was prepared, two expert advisory group review meetings were held to refine its
content (Figure 5). During the first meeting (August 7-8, 2025), experts reviewed the current status and conditions of adaptation
by sector, the inclusion of key tasks, and the identification of additional tasks. The second meeting (October 2, 2025) focused on

reviewing the fundamental direction of the draft, the vision framework, and the proposed sectoral goals and indicators.
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To gather public feedback on the draft Adaptation Plan, public forums (August and November) and online collection
(December) were conducted (Figure 6). During the first forum (August 28, 2025), the citizen evaluation panel shared views
on the direction of the plan and discussed the importance of climate education, ways to enhance the effectiveness of local
government adaptation measures, and ways to improve the understanding of the terminology regarding “adaptation.” The
second forum (November 19, 2025) engaged approximately 100 stakeholders and citizens to share the draft plan, followed
by designated discussions and a Q&A session. Even after the forums, online public feedback collection was conducted from
December 1 to 15, 2025, gathering feedback through more diverse channels than previous plans, which was reflected in

refining the final plan.

J2!(Fig) 6 | Ch=21 E23] (Public Forums for Feedback Collection)
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Finalized through this process, the 4th Adaptation Plan sets the vision: Realizing a Safe Nation Against the Climate Cirisis through
Society-wide Innovation. The plan consists of three goals, two core strategies, one implementation foundation, and 11 sectoral key

policy tasks (Figure 7).
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Key achievements include reinforcing national infrastructure resilience through proactive risk forecasting, and maximizing

Al‘glx'lﬂl'OI SiAIZ2 ESI I I'” [Hg ﬂ-xl_-];‘q'" Jél'é' response capabilities by boosting disaster prediction accuracy via Al integration. Furthermore, to deliver more tangible, high-

- |_E (—) |_
Realizing a Climate-Resilient and Safe Nation through Innovation Across Society

HP:I_'l Vision

impact policies, the plan expands practical daily support and strengthens both climate and disaster insurance for vulnerable

groups who face greater difficulties due to the climate crisis. Crucially, the formulation process went beyond cooperation among
government ministries to secure active participation of various stakeholders, including local governments and the public, from

the direction-setting and drafting stages-holding profound significance.
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The 4th Adaptation Plan embodies the state’s proactive commitment to protecting the safety of citizens’ daily lives, also

presenting the term “Proactive National Climate Crisis Response Policy.” To realize a “Climate-Safe Nation” based on this

ZH .EI'X'“ Key Policy Tasks by Sector foundation, it is essential to continuously upgrade the implementation and effectiveness of our policies. In particular, alongside

strengthening execution through detailed action plans, South Korea must introduce Korea-specific adaptation indicators that consider

ME-LHALER
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ST 9 Wildfires and Landslides global standards, such as the “Belem Indicators” recently adopted by the UNFCCC. Through this, a system must be established
E1 = 2tHsto1 XI°"" oS CHEISEE! AHE-ATALEHOH to precisely monitor and evaluate not just whether projects have been implemented, but their actual outcomes and impacts.
E2 SN =2 2K SRS . . . . . . L
ChE=Ha AL b SHE Furthermore, the foundation for our society’s climate resilience should be further solidified by strengthening the legal and institutional
Strengthening flood resilience through Establishing regionally tailored water cycle Implementing all-out response to . . . .. . . . .
integrgted wzﬁer ST coordinati%n n%anggeme!r/n systems ! [I)arge-scal?e e disapsters framework, including the enactment of the 'Climate Crisis Adaptation Act,"which would legally mandate climate risk assessments
+ ST m . and the protection of vulnerable groups.
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Vision Framework of the 4th Adaptation Plan (Jointly by Relevant Ministries, 2025)
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You have long researched climate change and the climate system, and you are currently participating as an
author for the IPCC’s Seventh Assessment Report (AR7). From the scientific community’s perspective, how

has the view on the climate crisis evolved compared to the past?
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The scientific community’s perspective on the climate crisis has evolved alongside the key messages conveyed
through the IPCC Assessment Reports. For instance, the central message of the IPCC First Assessment
Report, published in 1990, was that increases in greenhouse gas emissions driven by human activities could
have contributed to global warming. In contrast, the most recent IPCC Sixth Assessment Synthesis Report,
published in 2023, concluded that global warming driven by increasing human activities is unequivocal and
unprecedented. Over just three decades, an enormous body of climate research has scientifically anchored the

fact that global warming is primarily driven by rising greenhouse gases from increasing human activities.
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Recently, two Lead Author Meetings for the IPCC Seventh Assessment Report were

held, where there were extensive discussions on how increasing anthropogenic forcing

specifically interacts with the natural variability inherent in the climate system. Current

climate crisis research focuses on uncovering precise facts about how and to what

extent increasing human activities are driving these impacts.
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You have focused extensively on heatwaves in your research. In what
ways have heatwaves changed compared to the past, and how do you

expect they will intensify in the future?

A gt ofhel A AAF oz Whgetal gl Yo JE,
W, A& 77 RE7F G A4S S7Fskal Qle FAIYUTH 53] F1t
WA EhE R AT ofug} ofttel] WAshs ‘Ejof o] Y

uetoll A A8 S8kl Qe FAId Y.

olt
rlr
o

The intensity, frequency, and duration of heatwaves have been
increasing rapidly not only in Korea, but across the globe. In particular,
beyond daytime heatwaves, the occurrence of nighttime extreme heat

events—commonly referred to as “tropical nights”—has also risen

sharply in Korea in recent years.
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More recently, compound climate extremes—where multiple hazards
occur simultaneously or sequentially across time and space—have
become increasingly prominent. Examples include heatwave—drought
events, heatwave—extreme rainfall events, and heatwave—tropical night
events. In addition, the majority of global climate projection models
indicate that as global temperatures continue to rise, the frequency
of heatwaves—as well as compound extreme events associated with

heatwaves—are likely to increase further in the future.
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Beyond heatwaves, extreme climate events such as typhoons and heavy rainfall have also undergone significant

changes in recent years. Compared to the past, what are some of the most notable changes or emerging patterns

associated with these events?
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In the case of typhoons, one of the most notable recent trends is the northward shift in their formation regions.
Sea surface temperatures must generally exceed 26°C for typhoons to develop. As global warming continues
to raise sea surface temperatures, the geographic range favorable for typhoon formation has expanded, while
the latitudes at which typhoons most commonly occur have gradually shifted northward. This trend can be
interpreted as a direct consequence of climate change. In terms of heavy rainfall, one particularly significant
trend in Korea has been the sharp increase in extreme rainfall events exceeding 100 mm per hour. These
changes are difficult to explain solely through natural variability and are therefore strongly indicative of the

direct influence of climate change.
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"To what extent can climate science project these changes, and to what level can these outcomes be utilized in

policymaking? At the same time, what aspects still remain highly uncertain?
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Climate science is capable of projecting the overall direction of changes in extreme weather and climate

events—including heatwaves, extreme rainfall, typhoons, and droughts

with a relatively high degree of
confidence. More specifically, there is broad scientific consensus regarding increases in the frequency and
intensity of heatwaves, increases in the frequency of extreme precipitation events, and increases in the
occurrence of very intense typhoons. Information at this level can be directly applied to practical policymaking,
such as strengthening building cooling standards, increasing stormwater drainage design capacity, and

expanding coastal disaster prevention infrastructure.
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However, substantial uncertainties still remain with respect to more detailed changes. Changes in typhoon
frequency and tracks, the localized occurrence of extreme rainfall, and variations in the duration of heatwaves
and tropical nights remain difficult to reproduce precisely even with current climate projection models,

resulting in considerable uncertainty in future climate projections.
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In particular, interactions between climate change and regional-scale factors—including urbanization, land-surface
changes, and oceanic conditions—further amplify uncertainty in climate projections. Accordingly, from a policy
perspective, scenario-based adaptation strategies and risk assessments grounded in the overall direction of change and
plausible ranges of risk are likely to represent the most realistic approach. In other words, rather than relying solely on a

best estimate, policy should prioritize building resilience to withstand worst-case scenarios.
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In light of the latest international discussions, what do you believe should be Korea’s top priorities in climate

crisis adaptation?
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Korean society has already established a foundation for climate adaptation. However, in light of the latest

international discussions, further progress is still needed in several key areas.
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First, greater attention must be given to improving urban thermal environments and protecting vulnerable

populations. Heatwaves are not simply a matter of discomfort, but increasingly a matter of survival.

A wide range of measures to improve living conditions and protect vulnerable groups, such as older adults and
low-income populations, should be systematically implemented, including ensuring equitable access to cooling
and expanding urban green spaces and ventilation corridors. International discussions have increasingly framed

these issues within the broader context of climate justice.
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Second, a fundamental shift in water management paradigms is required. As both
extreme rainfall and drought intensify simultaneously, Korea must move beyond
conventional flood control-oriented approaches toward integrated water management
systems that incorporate rainwater circulation, groundwater recharge, and smart water-

retention infrastructure.
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"Third, climate adaptation should be appropriately considered as a top priority in
national planning processes. Institutional mechanisms are needed to ensure that
climate risks are explicitly incorporated into the planning stages of urban planning,
building standards, agricultural policy, public health systems, and other sectoral policy

areas.
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Finally, stronger linkages between climate science and national policymaking are
essential. While acknowledging the inherent uncertainties of climate science, Korea
should establish continuous assessment and feedback systems capable of rapidly
incorporating projections from multiple climate scenarios into national policy. Such
systems would enable more flexible and effective adaptation strategies. Specifically,
while integrating climate crisis adaptation into ministerial master plans and lower-level

administrative plans is desirable, practical challenges still need to be addressed.
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Ultimately, these tasks underscore the need for a national strategy that transforms
climate adaptation from a mere crisis response into a turning point for a sustainable

society.
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Finally, is there any message you would like to share with readers
who still perceive the climate crisis as something distant or
abstract? What issues do you think deserve particular attention at

this point?
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In truth, climate change has long been treated as a problem belonging to a distant future—but that is no longer
the case. The anomalous temperatures in April 2026, the severe cold of the past winter, and the record-breaking
heatwaves, tropical nights, and unexpectedly intense precipitation events of the preceding summer all serve as direct

evidence.
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One key point I would like readers to remember is that the climate crisis is fundamentally a matter of the rate of
change. The climate has always changed throughout Earth’s history, yet the pace of current change far exceeds
the rate at which natural systems can adapt. And it is our choices, made in the present, that determine this rate. In

particular, attention should be given to the concept of tipping points.
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A growing body of recent research indicates that, once a climate system crosses a tipping point, reversal becomes
exceedingly difficult. The loss of Arctic ice sheet, Amazon rainforest dieback, permafrost thaw, and ocean warming

are among the regions and phenomena most widely recognized as vulnerable to such irreversible thresholds.
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Feelings of individual helplessness in the face of the climate crisis are entirely natural. However, it is essential to

recognize that actions taken now will determine whether future generations can continue to inhabit a livable world.

Integrating the climate crisis into our daily consciousness is the first step toward meaningful change.
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Sang-wook Yeh, a professor in the Department of Climate and Energy Systems Engineering at Ewha Womans
University, is a climate scientist who conducts extensive research on climate change attribution, global warming-driven
weather variability, and atmospheric environmental-climate interactions. He holds his B.S., M.S., and Ph.D. from Seoul
National University. In 2020, he received the “Scientist of the Month” award from the Ministry of Science and ICT for
uncovering the drivers of tropical Pacific precipitation shifts under rising CO2. He is currently a Lead Author for the IPCC
Seventh Assessment Report.
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Policy Symposium Convened for Climate Crisis Response and a Clean Air Future
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From ODA and Sustainable Finance to East Asian Cooperation: Discussing the Global Expansion of the

Korean Adaptation Model

SIS AT 717199171484 (KEI KACCC)+= 2026
49 139, V1%9)7) thg3t A vlgke st B AE
€ AN} 715947171 vjehe] £717} obd @A) e
AgoR A2 g2 sk, ol dzAde Svlel 48
4uo) Jatg Ydstn 22 Fo) 494 B

sk Abel 2 v E Al

o X

tlo
ol
1=

On April 13, 2026, the Korea Adaptation Center for Climate
Change (KACCC) at the Korea Environment Institute (KEI)
hosted the 'Policy Symposium on Climate Crisis Response
and a Clean Air Future." As the climate crisis has shifted from
a future concern to an ongoing threat, the symposium served
as a critical platform to evaluate the milestones of domestic
and international adaptation policies and to explore pragmatic

directions for global cooperation.
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The keynote presentation was delivered by Dr. Hanna Cho,
Director of the Climate Adaptation Cooperation Division
at KEI KACCC. Dr. Cho outlined the pivotal role of the
center and shared key achievements from its international
development cooperation initiatives. Particular attention
was given to the success of a project aimed at enhancing
climate resilience in six Philippine cities, including Batangas

and Iloilo.
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The project was lauded for its field-oriented approach,
which precisely diagnosed localized climate issues—such as
strengthening urban flooding responses and expanding waste
management infrastructure—and delivered tailored adaptation
measures. Additionally, the session highlighted regional
adaptation planning and capacity-building projects in Hanoi,
Quang Tr1 Province, and LLam Dong Province in Vietnam,
sharing key outcomes in establishing scientific, evidence-based
climate risk assessment frameworks and training programs for

public officials and local residents.
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Following the presentations, an advisory panel of experts
from academia, finance, the media, and politics provided in-
depth perspectives. Hyung-na Oh, President of the Korea
Environmental Economics Association, emphasized the need to
set specific performance indicators reflecting the unique nature
of adaptation projects when evaluating ODA initiatives. She
further stressed the importance of developing models that move
beyond donor-country objectives to ensure tangible benefits for

recipient nations.
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Dong-hyuk Kwon, Vice President of BNZ Partners, urged the
creation of institutional foundations to link adaptation projects
with sustainable finance—moving beyond simple aid—amid
mandatory corporate climate disclosures and expanding green
taxonomies. Professor Chan Park of the University of Seoul
argued for integrating climate adaptation across all national
policies rather than relying on isolated, environment-centric
regulations. He also suggested identifying practical cooperation
models for East Asian countries sharing similar climate zones

and industrial structures with South Korea.
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Seong-jo Lee, Secretary General of the National Assembly
Forum on Climate Change, emphasized the necessity of long-
term adaptation strategies looking beyond 2050. He proposed
expanding adaptation policy beyond a standalone agenda to
serve as a bridge that supports domestic companies entering
the global adaptation market leveraging their technological
expertise. Ki-beom Kim, a journalist at the Kyunghyang
Shinmun, called for a paradigm shift from current response-
oriented frameworks to preemptively reflecting future scenario-
based risks, adding that South Korea must systematically build a
track record for the Korean adaptation model to elevate its global

contribution and standing.
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In closing, Dr. Hui-cheol Chung, Director of KEI KACCC,
stated that scientific evidence and legal mandates are
essential for climate adaptation policies to function effectively.
He pledged continuous efforts to ensure that the panel’s
recommendations move beyond mere meeting minutes
and are substantively integrated into policy formulation
and implementation. Furthermore, he expected that close
collaboration between the Climate and Air Quality Strategy
Research Division and the center will yield more integrated

research outcomes at the next performance reporting session.
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The symposium reaffirmed that climate adaptation is a
multidimensional challenge, requiring close integration with
finance, diplomacy, and industrial policy—transcending a purely
environmental agenda. Moving forward, KEI KACCC plans
to elevate South Korea’s climate response capabilities through
evidence-based policy research and expanded international

cooperation.
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2025 Outstanding Local Climate Crisis Adaptation Cases Selected
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The Korea Adaptation Center for Climate Change (KACCC) under the Korea Environment Institute (KEI) launched the
“2025 Outstanding Climate Cirisis Adaptation Cases Selection” to strengthen local adaptation capacities and lay the groundwork
for policy feedback by identifying and scaling exemplary practices. For this evaluation, submissions from regional and local

governments underwent an initial expert screening followed by a final review by a public evaluation panel.
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In the regional category, Gyeonggi Province’s “A New Social Safety Net in the Era of the Climate Crisis: Gyeonggi Climate Insurance”
was selected as the top case. Launched in 2025, this policy insurance provides fixed-amount compensation to all provincial residents
suffering from climate-induced illnesses or injuries. It received high marks for policy sustainability and potential impact, thanks to its

expanded support for vulnerable groups, including hospitalization, transportation, and psychological damage coverages.
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In the local category, Seongnam City’s “Smart Green Safety Shelter Development,” Danyang County’s “Climate Crisis
Adaptation Platform Development,” and Yongin City’s “Operation of Heatwave Damage Reduction Facilities” were named
outstanding cases. Highly recognized as tailored initiatives reflecting local characteristics, these projects demonstrate strong

public relevance, on-site applicability, and a solid potential for sustainable policy expansion.
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"This selection is expected to serve as an opportunity for local governments to share their policy implementation experiences

and catalyze the wider adoption of tailored climate adaptation policies. Ultimately, these efforts will help drive more

tangible, effective climate crisis responses that citizens can feel in their everyday lives.

20269 &3 H V122101 HSEICIM S2S2E2] JHZl
Briefing Session Held for the 2026 Industry Climate Crisis Adaptation Council
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The Korea Adaptation Center for Climate Change (KACCC) under the Korea Environment Institute (KEI), jointly with the
Korea Energy Agency (KEA), held the “2026 Industry Climate Crisis Adaptation Council Briefing Session” on April 28 at the
Korea Chamber of Commerce and Industry (KCCI). Hosted by the Ministry of Climate, Energy and Environment and the
Ministry of Trade, Industry and Resources, the event drew 37 participants, including representatives from the council member
companies and officials from related institutions. The briefing aimed to share the council’s annual operational plan, identify key

climate issues, and formulate policy recommendations for the industry sector.

g0 M S AT 22 7|5 FA] QS FE S A-SHOA| AT S9AIE Y AT 22A1ES s
Ak 79 AE7FsA BA17](ESRS; European Sustainability Reporting Standards), 719 21471543 314 % (CSRD; Corporate

-

Sustainability Reporting Directive), 1=t SH 2} $1 93] (SEC; Securities and Exchange Commission) 5 A& SAH 02 7|3
S LS w2 A Bhatele 7heu, ol A= AR 30% Y o4 719E AlFke & Tl 9Rst 2711 Qi o]of wht
oAl A o W3} 35 915 ASBAY xR (74, 129)3} AFAF 9 IS Q13 YEd 2AE (69, 849, 109)=
LYok, =4 9 10F 24 i Es 83 A4 71999 AMHATH6-09)E F10sto] 11l o7 |9 B A X ES

|5 A olct.

X



44/ KACCC Story

45 / 2026 ADAPTATION Vol. 1

KACCC Story

At the briefing, the KEI presented global mandatory climate disclosure trends, alongside the council’s annual operational and pilot
assessment plans. As mandatory disclosures rapidly expand across advanced economies, including Europe (ESRS/CSRD) and the
U.S. (SEC), Korea is implementing a phased mandatory disclosure, beginning with companies with assets of KRW 30 trillion or
more. In response to these changing policies, the council will host the “Adaptation Competitiveness Forum” (July, December) and
customized capacity-building workshops for working-level practitioners (June, August, October). It will also conduct a quantitative
pilot climate risk assessment from June to September using a 10-physical-risk analysis methodology, delivering customized result

reports to participating companies in November.
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The KEA presented its business-site-level vulnerability assessment and risk diagnostic tool (ICAT), along with implementation
plans for facility-level on-site diagnostics. From 2021 to 2025, the KEA conducted on-site diagnostics on climate factors—such as
heavy snowfall, typhoons, and torrential rainfall—for 12 companies across sectors including cement, paper, steel, petrochemicals,
and automobiles, delivering site-specific improvements like installing flood barriers and expanding pump capacities. In 2026, KEA
plans to conduct on-site diagnostics for participating companies highly impacted by damage from torrential rainfall and support the

calculation of Net Financial Impact by integrating exposure and action costs.
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During the subsequent consultation session, participating companies suggested expanding climate scenario analysis to overseas
business sites, broadening discussions to include transition risks alongside physical risks, and providing tailored outreach support
for small and medium-sized enterprises (SMEs) and mid-market companies. They also suggested introducing incentives linked
to green finance and subsidies, as well as sharing expert knowledge on specific areas like typhoon risks. In response, the host
organizations pledged to incorporate transition and typhoon risks into future workshop topics and develop in-depth training

sessions to meet these corporate demands.
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The KACCC and the KEA expect that this briefing session to strengthen the industrial sector’s climate response capacity and

serve as a foundation for tangible, effective adaptation policies. Going forward, they will continue bridging the gap between

industry and policy through the Adaptation Competitiveness Forum and customized capacity-building workshops.
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(Opening Remarks: Deputy Director Jae-young Na, Ministry of Climate,
Energy and Environment)
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(Host Organization: Korea Environment Institute (KEI) Projects) (Host Organization: Korea Energy Agency (KEA) Projects)
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2026 Climate Change Week Drives Climate Crisis Adaptation Action Through
“Green Transformation”
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Fostering Everyday Carbon Neutrality and Building Consensus on Green Transformation
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The Ministry of Climate, Energy and Environment, led by Minister Kim Sung-hwan, hosted the 2026 Climate Change Week for
five days from April 20 to 24 to mark the 56th Earth Day. Under the theme “The Earth Is Undergoing a Green "Transformation:
Connecting the World through Carbon Neutral Action,” this year’s event emphasized that climate crisis responses demand
collective action across everyday public life, corporate innovation, and international solidarity. In connection with the Green
"Transformation International Week, the event featured international climate policy discussions and interactive public programs at

the Yeosu Expo, Seoul, and other venues nationwide.
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"The event consisted of action-oriented programs directly engaging future generations, businesses, and local communities. The National
Marine Meteorological Science Museum in Yeosu hosted “Climate Science Exploration with Future Generations,” offering hands-
on experiences for youth to better understand the climate crisis and carbon neutrality, including extreme weather and green energy.
Additionally, beginning on April 22, the “Future Generation Climate Action Open Innovation” workshop brought together teams of

middle school, high school, and university students to propose actionable carbon neutrality ideas for corporate settings.
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Institutional and cultural programs were also implemented to promote everyday carbon neutrality practices. The Carbon
Neutrality Point System attracted 20 new institutional and corporate participants, while launching a double-point promotion
for zero-emission vehicle rentals and shared bicycle use. Furthermore, a collaboration with Karrot linked everyday lifestyle
activities, such as secondhand trading and neighborhood walking, to carbon neutrality, expanding the initiative into social

contribution activities like providing goods to vulnerable groups.
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"To boost public outreach, the ministry released the climate action campaign song “Bloom Again” and a promotional video
co-produced with the Korea Heritage Service. Featuring composer Yoon Il-sang and Miyeon of (G)I-DLE, the song aims
to make climate action more approachable, with the videos broadcasting throughout everyday spaces, including major
transit hubs and urban digital billboards. Furthermore, at 8:00 p.m. on Earth Day (April 22), a 10-minute nationwide lights-
out event mobilized government complexes, public institutions, residential areas, corporate offices, and local landmarks,

prompting the public to reflect on the gravity of the climate crisis and the planet’s value.
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Minister Kim Sung-hwan emphasized, “The 2026 Climate Change Week serves as a meaningful reminder that each and every
citizen is an active agent of climate action as the world faces the great challenge of our time: the ‘Green Transformation.” Small
everyday actions will become the greatest catalyst for Korea’s transition toward carbon neutrality.” Ultimately, the event successfully
expanded climate crisis responses into everyday spaces while solidifying the foundation for a shared culture of carbon neutrality action

among future generations, businesses, and local communities.
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Weathering with You (2019): How We Live Beneath
a Changed Sky
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Makoto Shinkai’s 2019 film Weathering with You is set in a near-future Tokyo where the rain never stops due to extreme
weather. Instead of portraying climate anomalies as a mere disaster to overcome, or forcing an effort to restore the past, the
film delves into individual choices in the face of vast natural forces beyond human control, tracing the subsequent process

of “adaptation.”
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Hodaka, a runaway boy, meets Hina, a girl with the mysterious ability to temporarily clear the sky through prayer. Together,
they launch a “weather agency” service for a rain-soaked city desperately longing for sunlight—but the miracle comes at a
severe price. Hina, the “weather maiden,” faces a harsh fate: she must be sacrificed to restore normal weather. Rejecting the
conventional heroic narrative, the film follows Hodaka as he chooses to save Hina rather than sacrificing her for the greater

good, embracing a permanently flooded world and the new era humanity must confront.
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Beneath its dazzling visuals, Weathering with You quietly captures humanity’s altered daily life amid the climate crisis. At
the film’s end, Tokyo’s low-lying areas are completely submerged. Yet, instead of sinking into despair, people use water
buses and adapt their lifestyles to the altered landscape. This reframes the climate crisis not as a temporary obstacle to
overcome, but as a matter of adaptation— surviving within a permanently altered environment. The line, “The world
was crazy to begin with,” paradoxically suggests the fragility of human arrogance in believing nature could be perfectly

controlled.
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The film poses a weighty question to those living in the climate crisis era: when the immense changes we brought about
become irreversible, how should we face tomorrow? Through its portrayal of people holding hands and continuing their
everyday lives amid the collapse of the old order, Weathering with You quietly demonstrates the value of adaptation and

distinctly human resilience which affirms life after disaster.
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