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Abstract: The Earth has entered the Anthropocene epoch and forest managers are facing
unprecedented challenges to meet multiple ecosystem service demands from forests. Understanding
the complex forest-water relations under a changing environment must add a human dimension, and
this is essential in the move towards sustainable forest management in the 21st century. This Special
Issue contains 10 papers presented at a joint international forest and water conference in Chile
in 2018. These studies provide global examples on new advancements in sciences in forest
ecohydrology, watershed management, and ecosystem service assessment under various geographical
and socioeconomic settings.

Keywords: forestry; ecohydrology; watershed management; global change; sustainability

Forests cover about 30% of the Earth’s land area, or nearly 4 billion hectares. Enhancing the benefits
and ecosystem services of forests has been increasingly recognized as an essential part of nature-based
solutions for solving many emerging global environmental problems today, including sequestering
atmospheric carbon, controlling land degradation and soil erosion, and providing abundant clear
water. The United Nations emphasizes that sustainable forest management in the UN Strategic Plan
for Forests 2017–2030 (UNSPF) is an essential component of the implementation of the 2030 Agenda
for UN Sustainable Development, the Paris Agreement adopted under the Framework Convention on
Climate Change, the Convention on Biological Diversity, the Convention to Combat Desertification, the
Forest Instrument (UNFI), and other international forest-related instruments, processes, commitments
and goals. A core science to support forest management is understanding the interactions of forests,
water, and people. These interactions have become more and more complex under climate change and
its associated impacts, such as the increase in intensity and frequency of drought and floods, increasing
population and deforestation, and a rise in global demand for multiple ecosystem services including
clean water supply and carbon sequestration. Research is needed to improve our understanding of the
tradeoffs and synergies among forest ecosystem services. Forest watershed managers have recognized
that water management is an essential component of forest management. Global environmental
change poses increasing challenges for managing forests and water towards sustainable development.
New science on forest and water is critically needed across the globe. In particular, we need a
better understanding of the role of people in forest water management, in various economic and
social settings.
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The “International Forests and Water Conference 2018, Valdivia, Chile” (http://forestsandwater2018.
cl/), a joint effort of the 5th IUFRO International Conference on Forests and Water in a Changing
Environment and the Second Latin American Conference on Forests and Water provided a unique
forum to examine forest and water issues in Latin America under a global context. The conference
promoted an exchange of understanding and experience from the realms of research, policy, and public
involvement, through to the development of international research collaborations. The conference
focused on the following themes that covered a series of emerging research topics in the forest and
water research and management communities.

1. Forests and water: The role of arts, humanities, and communication
2. The 2030 agenda framework for forests and waters
3. Forest ecosystems, water and climate change adaptation
4. Forest certification, government policy and water resources
5. Ecosystem service tradeoffs involving water from native forests and plantations
6. Aquatic and riparian biodiversity: Forest ecosystem-stream connections
7. Social aspects of watershed management and monitoring
8. Agroforestry and water
9. Forest ecosystem restoration for aquatic ecosystem services
10. Forests in the food–water–energy nexus
11. Modeling and decision support systems linking forest hydrology, management, and policy
12. The Forest-Water Network: Planning tools

This book represents a collection of some of the peer-reviewed papers presented at the Conference
that are published in a special issue in Forests (https://www.mdpi.com/journal/forests/special_issues/
Forests_Water). These studies cover a large physiographic gradient across major continents and climatic
zones including the temperate rainforests in Chile [1–3] and the subtropical forests in Brazil [4] and
South America; temperate rainforests [5] and boreal forests [6] in North America; and the large tropical
Mekong River Basin in Vietnam [7], the Nenjian River in the boreal northeastern China [8], and the arid
Loess Plateau in northern China [9], in east Asia. Five papers addressed issues of the effects of water
quantity and quality of native forest buffers on dissolved organic matter in forested and agricultural
watersheds in northwestern Patagonia [1]; effects of eucalyptus management on nutrient and sediments
in small watersheds in Brazil [4]; effects of pine and eucalyptus plantation forests on water supply
for large watersheds (>200 km2) in south central Chile [3]; effects of forests and wetlands on water
yield, surface runoff and baseflow in northeastern China [8], and the combined effects of climate and
afforestation on soil moisture in Loess Plateau of China [9]. Five papers addressed management issues:
Managing headwater streams under climate change [5]; local communities’ participation in watershed
management [2]; the nexus of forests, water, and policy [10]; ecosystem services in the Mekong River
Basin [7] and; risk assessment of wildland fires in Alberta, Canada [6]. In summary, worldwide studies
clearly show that forests and water are intimately connected, and forest management policies must
balance the tradeoffs of ecosystem services and adapt to global environmental changes in order to meet
sustainable development goals.

Water has become an essential part of contemporary forest management practices that aim to
maximize ecosystem services to people. Sustainable forest management has a clear human dimension
and must fit local natural and socioeconomic conditions. We hope that the information presented in
this collection gives readers a glimpse of the complexity and future challenges in forest and water
management in selected regions of the world. We would like to thank the authors for sharing their
research, and the reviewers and editors for their dedications that made this Special Issue a success.
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