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Promoting Watershed Adaptation Projects through
Nature-based Solutions
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The total area of hillside land in Taiwan reaches 2.678 million hectarcs, accounting for approximately 74% of the country's
total land arca. With characteristics such as steep terrain and high river gradients, these arcas serve as critical zones for
watershed soil and water conservation, disaster prevention, and ecological conservation. However, upstream regions face

risks from climate change, including extreme rainfall and prolonged droughts, which pose long-term challenges to
national land security and environmental sustainability. In response to these challenges, the Rural Development and Soil
and Water Conservation Agency (ARDSWC) under Taiwan's Ministry of Agriculture (MOA) has adopted the concept of
"restoring healthy watersheds” and introduced Nature-based Solutions (NbS) to implement watershed adaptation projects.

“This approach represents a gradual shift from traditional engineering governance models to a diversified framework
emphasizing disaster prevention and adaptation, ecological conservation, and institutionalized governance. The ultimate
goal is (o achieve "adaplation resilience, water security, and disaster-free environments,” moving toward a sustainable

vision of "harmony between humans and nature.”

Since 2022, ARDSWC has expanded its efforts o promote

demonstration areas incorporating NbS. In 2023, the "Resilient Hillside Measures Subsidy Project” was launched, and by
2024, the initiative will extend to 17 representative watersheds. Among these, the Zhongguakeng Creek in Nantou County
integrates multi-scale assessments, smart monitoring, social participation, and University Social Responsibility (USR)
initiatives, showcasing the transformation of watershed governance policies from point-specific projects to
comprehensive frameworks and from engineering-focused approaches to institutional reforms. Looking ahead, ARDSWC
will continue to advance systematic, scalable, and internationally aligned governance actions, fully implementing the

blueprint for sustainable agricultural policies

Key words: Watershed Management, Nature-based Solutions(NbS). Ecosystem-based Disaster Risk
Reduction (Eco-DRR), resilient hillside subsidy projects

1. INTRODUCTION

The total area of hillside land in Taiwan reaches
2.678 million hectares, accounting for approximately
74% of the country's total land arca. With stecp
terrain and high river gradients, these arcas arc
critical zones for watershed soil and water
conscrvation, disaster prevention, and mologlcal
conservation. Taiwan is located along a scismic belt
and lies on the main path of typhoons, experiencing
an average of 2 to 5 typhoons annually. As a result,
disaster prevention and mitigation are among the key

A 28

societal challenges that demand significant attention.
Over the years, Taiwan has faced major disaster
events, including the 1999 Jiji Earthquake, Typhoon
Mindulle in 2004, Typhoon Morakot in 2009,
Typhoon Megi in 2010. and Typhoon Soudelor in
2015. These disasters have often caused significant
loss of lifc and property. The total arca of hillside
land in Taiwan, with its stcep topography and rapid
river gradients, remains a cr area for watershed
soil and water conservation, disaster prevention, and
ceological conservation.

Similarly, on the international stage, major
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disasters over the past decade have also resulted in
significant societal losses (Dietrich & Kraublatter,
2017 Schlogel et al., 2020). Beyond engineering
measures. Ecosystem-based Disaster Risk Reduction
(Eco-DRR) has been employed to restore ecosystems
and reduce disaster risks. For example, in 2013, the
Japanese government announced the establishment
of the Sanriku Reconstruction National Park to
protect coastal forests that form green buffer zones,
which helped reduce the impact of the tsunami
triggered by the 2011 Great East Japan Earthquake
(Renaud & Murti, 2013). China is undertaking large-
scale ecosystem restoration to address social
challenges such as hillside erosion, natural disasters,
and climate change (IUCN, 2023). Thus, ccosystems
such as wetlands. forests, and coastal systems can
serve as protective barriers or buffer zones to reduce
the physical impact of natural disasters.

Before the concept of Nature-based Solutions
(NDS) was introduced, many processes and functions
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natural ecosystems.

For Eco-DRR purposes aimed at disaster
prevention and reduction, restoring the natural
meandering spaces of streams and floodplains. or
planting native and more resilient vegetation in
response o climate change, can simultancously
provide carbon sequestration benelits and maintain
soil and water conservation on slopes. To this end.
the Rural Development and Soil and Water
Conservation Agency (ARDSWC) under Taiwan's
Ministry of Agriculture (MOA) has incorporated
NbS into its objectives by designating meandering
river spaces as areas for water and sediment retention,
thereby enhancing the overall flood management
capacity of watersheds.

In response to the compound impacts caused by
climate change risks, such as extreme rainfall and
prolonged droughts in upstream regions, the
ARDSWC has adopted Eco-DRR within the
framework of NbS. This approach marks a shift from

of natural wmm.s were  alrcady  applied to  traditional  hard-cngincering  governance  to
envir L ta including Fco- logical restoration measures, ~lrenzlhenm°
DRR. Ecosystem restoration ecological bl hed | the

restoration,  ccological engincering, and  forest
landscape restoration, which often involve studying
ecosystems or species to restore ecological systems
and protect biodiversity (Hobbs et al., 2011).
Examples include restoring polluted strcams or
rehabilitating  forest environments lost due to
engineering projects. The overarching concept is to
restore the [unctionality of previously degraded
environments through the process of rehabilitating

¥ Conduct monitoring  Monitoring &
¥ Share experiences for G
learning. Evaluting

¢

,4‘;!“‘[ Watershed
NbS.

buffering capacity against water and sediment-
related disasters, and restoring ecological functions.

The NbS addresses challenges such as climate
adaptation, disaster risk reduction, water security,
and social development by protecting and restoring
natural environments. This approach achieves human
well-being and biodiversity benefits.

Engaging ¥ Stakeholder Interviews
¥ Conduct Workshops
stakeholders identify Social Challenges

@@OPOW®

v Collect data

adaptation ¥ Analyze environmental,
¥ Implement clear project S Projects. Issue Inventory social, and economic factors
¥ Design monitoring Implementing asaing ] Identify issues for
methods. improvement
Co-implementation ¢ Assessing the social
challenges and risks
7 Davilos iealiineg 7 Define objectives
v Resilient hillside subsidy Action planning Projectplanning 7 Planning implementation strategies
¥ Proiviote reshonsibility diision 7 Evaluate implementation priorities.
Fig. 1 The Process for Iutroducing NbS into \ hed NbS ad projects (Adapted from Luropean Lnion,
2021)
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related to watershed environmental improvement. It
plans to gather the results of regional soil and water
resource surveys conducted in Taiwan over the
years, overlaying relevani maps ol agricultural land
use and previously prioritized improvement arcas
(Table 2),

The data collection and synthesis focus on three
main pillar. Include areas with historical mountain
disaster prevention projecls. major  sediment
disaster zoncs, and potential flood-pronc arcas
Production aspscls encompass rural regeneration
communities. key settlements, regional soil and
water conservation priority zones. and agricultural
pond facilities. Ecological aspects cover nature
reserve areas. and Taiwan ecological nefwork.
Based on (his comprehensive  analysis.
rccommendations for priority arcas to promote
watershed NbS adaptation strategies are proposed.

By overlaying relevant mapping data, the
overlapping watersheds identified become the
priority areas for implementing NbS in this study.
A total of 235 watersheds were sclected in the
Nantou region. with 11 located within the Wu River
Basin. making it the watershed with the highest
number of recommended areas in Taiwan. Among
these, the Zhongguakeng Watershed was included
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as part of the restoration project for Zhongguakeng
Creek improvement (Fig. 2).

Table 2 Tactors for Assessing Potential Areas to Introduce
Watershed NbS Adaptation Projects

Factors Ttems References
b‘ml ‘and Water ARDSWC
Gomhcivation, (2012:2024)
Engineering
1 Debris Flow
2 Potential Stream
Iillslope Major Sediment | 3 Landslide Area
Disasters Disaster Arcas 4 Historical Disaster
S.Unstable Sediment
Water Resources
Flood Areas Agency, MOEA
Taiwan (ROC)
Significan: ARDSWC
Rural Settlements
Development | Regional Soil _and
Water Cangervation [ ARDSWC
Priority Arca
Farm Pond Fucilities | ARDSWC
Nature Reserve Torestry and Nature
Ecological Areas Conservation
Environment | Taiwan Ecological | Agency, MOA,
Network Taiwan (ROC)

‘Laiwan

Legend
| County and v'y Boundaries

Unstable Sediment Potential Area

Law Potential
Medium Potentia
B Medium-H gh Potential

Hilsice Land Area

Nantou Branch Jurisdiction
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Fig. 2 Through the screening of environmental characteristics identify suitable impl
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