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ABSTRACT

This study assessed the impacts of climate change across six domains: mountain climate, forest resources, forest ecosystems,
short-term income forest products, forest disturbances, and forest biodiversity. Key findings indicate a nationwide warming
trend accompanied by altered precipitation patterns. These changes are driving northward movement of climate zones, with
subtropical forests expanding into southern coastal regions, while subalpine evergreen coniferous forests, including Korean fir,
are undergoing severe decline due to heatwaves and drought stress. Furthermore, the spread of invasive plants in coastal
regions is exacerbating biodiversity loss. Forest phenology is changing, with earlier springs and delayed autumns extending
the growing season. Carbon sequestration capacity varied by forest type, being highest in evergreen broad-leaved forests but
lower in old-growth and disturbed stands. The study also revealed increases in the frequency and severity of forest
disturbances such as fires, landslides, and pest outbreaks. Short-term income forest products-including medicinal resources, tree
sap, mushrooms, and fruit-bearing trees are increasingly vulnerable to extreme weather events and warming temperature
leading to reduced yields and disrupted harvest periods. The findings highlights the urgent need for adaptation strategies
through policy, research, and field management perspectives to mitigate the accelerating impacts of climate change on each

forest sectors.

Key words : Climate Change, Adaptation, Impact Assessment, Forest Sector, Sustainable Management
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Table 1. The detailed—sectors of climate change impact assessment in the forest sector
(rearranged from Lim et al., 2017)

Classification Detailed-Sectors
Forest Meteorology Extreme climate events in the Forest
Forest Resources Forest biomass resources and seed production

Forest Ecosystem Vulnerable to Climate Change

Forest Hydrology

Forest Ecosystem
Forest Productivity (Carbon Squestration Capacity)

Forest Plant Phenology

Mushrooms

Forest Fruit Trees

Non-timber Products
Medicinal Forest Resources

Tree Sap

Forest Fires

Forest Disturbances Landslides

Forest Pests

Forest Plants

Forest Insects

Forest Biodiversity
Forest Wildlife

Invasive Alien Plants

Table 2. Methodology on climate change impact investigation and assessment of the forest sector

Classification Detailed-Sectors Investigation Assessment

Monitored temperature, precipitation from 156 | Analyzed the medium-long-term

Forest Extreme climate events in automated weather stations within mountain | meteorological changes in forest area,
Meteorology the Forest meteorological observation network from 2018 | projected weather patterns up to the
to 2022 2090s
. Examined the impact on forest stand and tree | Analyzed the impact on forest stand and
Forest Forest biomass resources and seed . . . K . o . .
. species distribution using National Forest tree species distribution using climate
Resources production .
Inventory data change scenarios

. o . Projected the changes in the potential
Forest Ecosystem Vulnerable to |Examined distributions and growth conditions | =~ | .
. . . distribution ranges of subalpine evergreen
Climate Change of subalpine evergreen coniferous forests . . )
coniferous forests using SSP scenarios

Monitored sixteen indicators maximum and Projected the climate impact indicators’

Forest Forest Hydrology minimum runoff per year and every 10 days, | changes during 2023 ~ 2080 using SSP
Ecosystem the number of drought and flood events scenarios
Forest Productivity Monitored the forest ecosystem flux from eight | Analyzed the Net Ecosystem Exchange
(Carbon Squestration Capacity) | forest types (NEE) of forest

Monitored leaf-out, flowering, pollen dispersal | Analyzed the changes in forest plant
Forest Plant Phenology . o
periods for 15 species in 10 arboretums phenology

Journal of Climate Change Research 2025, Vol. 16, No. 5-2
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Classification

Detailed-Sectors

Investigation

Assessment

Mushrooms

Examined annual Lentinula edodes production

Analyzed the changes in shiitake
mushroom production due to climate

factors

Forest Fruit Trees

Monitored forest fruit tree(Castanea crenata,
Diospyros kaki, Ziziphus jujuba, Juglans regia)

cultivation area, leaf-out, and flowering

Analyzed the changes in phenology of
forest fruit tree and suitable distribution

changes of cultivation

Non-timber - - -
. . . . Analyzed the physiological effectiveness
Products Monitored habitats area for Angelica gigas, ] .
. . . o for C. officinale and projected
Medicinal Forest Resources growth and physiological effects of Cnidium . .
) the changes in habitat area for A.gigas
officinale . .
using SSP scenarios
Monitored sap production volume, sap tapping . .
. . o Analyzed the changes in sap tapping and
Tree Sap periods of Acer mono, and microclimatic .
onset of sap flow production
factors
Forest Fi Monitored year of occurrences, number of Projected the future probability of forest
orest Fires
incidents, and impacted areas fire using HAPPI and SSP scenarios
Analyzed a multivariate regression model with
7 key rainfall indicators: mean annual rainfall | Analyzed the impact of climate change
Forest Landslides totals, number of days with heavy rainfall, on landslide damage areas using SSP
Disturbances rainfall intensity, and maximum rainfall over a | scenarios
5-day period
. . Analyzed changes in occurrences patterns
Monitored emergence and peak-activity . . .
Forest Pests . of 4 major domestic and sporadic forest
periods, occurrence area
pests
. . Projected the shift of plant diversity
Examined species richness for 93 northern . .
Forest Plants . . hotspots and areas of reduced diversity
plant species and 90 southern plant species .
under SSP scenarios
Monitored changes in moth species . .
. . . Analyzed the changes in the community
composition at 18 sites at intervals of 12 ~36 . .
Forest Insects . . . temperature index values and the impact
years and examined the impact of climate . .
. of climate change on forest insects
change on forest insects
Forest - -
T Monitored habitats of forest mammals and
Biodiversity

Forest Wildlife

birds during the breeding (spring) and
non-breeding (autumn) seasons in 7 area
within Backdudaegan mountain range and on
Mt. Hallasan

Analyzed the diversity and populations of

birds, activity level of forest mammals

Invasive Alien Plants

Surveyed 195 taxa of alien plants

Projected the future distribution-range
shifts toward suitable habitats under SSP

scenarios
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Table 3. Key findings and implications on climate change impact of the forest sector

Classification Detailed-Sectors Key Findings Implications
-Expand and modernize mountain meteorological
observation networks, and establish legal and
institutional frameworks.
Forest Extreme climate | Annual average temperature in forest areas 2.4T | -Integrate field observations, numerical models, and
Meteorology | events in the Forest | lower than Republic of Korea average remote sensing to enhance fine-scale weather
forecasting and monitoring.
-Develop customized weather information
production technologies.
-Establish forest resource management strategies
that consider future species distribution shifts.
-Monitor vulnerable and subtropical species over the
. -Reduction in habitats of temperature and long term, and secure seed orchards.
Forest biomass . . - . .
Forest cold-climate conifers -Optimize the conifer—broadleaf forest ratio to
resources and seed . . . . .
Resources ducti -Northward shift of subtropical tree species improve timber supply, stand structure, and overall
roduction
P -Expansion of subtropical forest areas forest functions.
-Advance species distribution models, and develop
subtropical afforestation and silviculture
technologies.
-Over 25% decline in subalpine evergreen
coniferous forests -Continue implementing the Conservation and
Forest Ecosystem . . . . .
-Up to 16.2% reduction in potential growth area | Restoration Plan for endangered subalpine conifers
Vulnerable to : :
. for Abies koreana by the 2050s through adaptive management, inter-agency
Climate Change . L . . . . . .
-Projected extiction of habitats for Picea excelsa | cooperation, and region-specific restoration of
and Pinus pumila forests affected by climate change.
. . -Enhance forest water resource management b
-Annual runoff reduction of up to 32% in the dine 1 hvdrological & o Y
expanding long-term rological monitoring,
Forest 20320s panding long ydrolog g
Forest Hydrology . . . . promoting upstream—downstream flood governance,
Ecosystem -Exacerbating water scarcity and increasing the ) )
and improving forests' groundwater recharge and
frequency of droughts and floods o )
flood mitigation functions.
Forest Productivity -Advance research and technology for climate
(Carbon Squestration | Younger forests absorb more carbon adaptation, including ecosystem change assessment,
Capacity) site-specific water management, and Al-based
Forest Plant Shifting in start of season earlier by 0.26 flash-flood forecasting and risk mapping for
orest Plan
days/year and end of season later by 0.24 mountainous areas.
Phenology
days/year
Decline in L. edodes production with observed
Mushrooms direct and pest d
trect and pest damage -Strengthen climate resilience of forest non-timber
. Averafe temperature increase of up to 0.43TC in products.
Forest Fruit Trees X X
primary production zones -Expand long-term monitoring and inter-agency
Non-timber -64 ~71% reduction in A. gigas habitat area by | collaboration.
Products Medicinal Forest the 2030s -Develop adaptive management tools and

Resources -Projected loss of physiological activity in C.
officinale
At least 12 days earlier sap tapping of A. mono in
Tree Sap

Hadong

technologies, including climate-resilient species,
alternative products, sap flow prediction models,

and cultivation-site suitability programs.
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Classification Detailed-Sectors

Key Findings

Implications

Forest Fires

-Forest fire risk projected to increase by 47.1%
(SSP1-2.6) to 158.1% (SSP5-8.5)

-Strengthen forest fire preparedness and prevention
by adjusting fire-caution periods, reallocating
budgets, expanding fuel and forest tending
measures, and developing predictive models for

risk and spread based on climate trends.

-Projected increase in landslide-damaged area by

-Enhance landslide risk management through

improved early warning systems, spatial risk

Forest . ) modeling, updated zoning regulations, and
. Landslides 2.3 (SSP1-2.6) and 2.8 (SSP5-8.5) times . .
Disturbances expanded erosion control projects that reflect
compared to current . . .
climate-induced changes in forest and land
conditions.
-Advance forest pest response systems via early
-Diversification in the occurrence patterns of warning technologies, preemptive population
Forest Pests domestic forest pests control, collaborative inter-agency forecasting, and
-Projected increase in invasive pest risk proactive management of invasive species under
increasing climate variability.
-Enhance biodiversity conservation systems through
Forest Plant Projected decline in northern plant diversity and | expanded ex-situ programs, improved monitoring
orest Plants . o -
northward shift of southern biodiversity hotspots | networks, and vulnerability assessments for plants
and insects under climate change, supported by
cross-sector cooperation.
ngh extinction risk for low-adaptability forest -Strengthen habitat protection and species
Forest Insects . e o o
Insects monitoring by recognizing key refugia like
Forest Baekdudaegan, designating genetic resource areas,
Biodiversity applying new observation technologies, and

Forest Wildlife

Increased activity of forest mammals with rising

temperatures

promoting migratory species research and
coordination.

-Develop strategic invasive species management

Invasive Alien Plants

Nationwide spresad of formerly localized invasive

alien plants

through risk-based prevention, targeted control in
conservation facilities and hotspots, and the

creation of distribution tracking indicators to

protect native forest ecosystems.
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