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This special feature was originally planned based on the 
international joint session between JpGU (Japan Geosci-
ence Union) and AGU (American Geophysical Union) in 
JpGU2018, named “Materials transport and nutrient cycles 
in watersheds; Human and climate impacts” which aimed 
to synthesize watershed sciences to understand dynamical 
processes of materials transport and nutrient cycles in water-
sheds from headwaters to coastal seas focusing on human 
and climate impacts.

“Watershed” is a hydrologic unit as a system of water 
and material (e.g., nutrient, sediment, and trace elements) 
cycles from headwaters to coastal seas. Numerous previous 
studies have shown that human activities alter the dynam-
ics of nutrients, sediments, and pollutants, biogeochemical 
processes, and water resources on a global scale (Gruber 
and Galloway 2008; Rockström et al. 2009). However, de 
Vries et al. (2013) and Steffen et al. (2015) have pointed 
out the regional scale (e.g., watersheds) evaluation is more 
important for human impacts on biogeochemical cycle (e.g., 
nitrogen), because these impacts are spatially heterogeneous, 
also environmental problems such as eutrophication of water 

environments and biodiversity loss due to excess nitrogen 
input primarily occur at a regional level.

This feature aimed to integrate a variety of research dis-
ciplines including limnology, hydrology, biogeochemistry, 
agriculture, forestry, and microbiology. It also called for 
ideas on new methods to understand watershed processes, 
such as tracer and molecular technique, hydrological mod-
eling, laboratory and field experiments, and so on. It will 
also challenge us to solve environmental problems on a 
watershed scale through the integration of such interdisci-
plinary research. Through the publication of this issue, we 
would like to facilitate interdisciplinary collaboration not 
only among members in the Japanese Society of Limnology 
but also with non-members who study watershed sciences.

Finally, four original articles and one review article were 
published in this feature. Some of the authors gave presen-
tations at the international joint session in JpGU2018. The 
other articles focused on the phosphorus cycle were pub-
lished in another special feature named “Phosphorus cycle 
in watersheds”.

Key contents of the articles are summarized as follows:

1. Nguyen et al. (2020) Elemental concentration in a poten-
tially protected forest catchment in Singapore (original 
article); The study was to understand and evaluate the 
catchment’s soil and stream status through the assess-
ment of elemental concentrations and their possible 
sources in a protected forest catchment in Singapore. 
Despite that the catchment is in natural status, localized 
anthropogenic disturbance to the catchment is obvious 
given the enrichment of various metals.

2. Matsuoka et al. (2020) Identifying microbial drivers pro-
moting plant growth on soil amended with composted 
aquatic plant: insight into nutrient transfer from aquatic 
to terrestrial systems (original article); the present 
study is the first to demonstrate that the positive effects 

Material transport and cycle in watersheds

Handling Editor: Ichiro Tayasu.

 * Mitsuyo Saito 
 misaito@okayama-u.ac.jp

1 Graduate School of Environmental and Life Science, 
Okayama University, 3-1-1, Tsushima-naka, 
Kitaku-Okayama, Okayama 700-8530, Japan

2 Research Institute for Humanity and Nature (RIHN), 457-4, 
Motoyama, Kamigamo, Kyoto, Kyoto 603-8047, Japan

3 Center for Ecological Research, Kyoto University, 2-509-3, 
Hirano, Otsu, Shiga 520-2113, Japan

4 Graduate School of Advanced Science and Engineering, 
Hiroshima University, 1-7-1, Kagamiyama, 
Higashi-Hiroshima 739-8521, Japan

http://orcid.org/0000-0003-3122-5205
http://crossmark.crossref.org/dialog/?doi=10.1007/s10201-020-00632-0&domain=pdf


428 Limnology (2020) 21:427–428

1 3

of composted aquatic plants on terrestrial plant growth 
are mediated by soil microbial processes. The results 
could provide basic insights into the transfer and cycling 
of nutrients from aquatic to terrestrial systems through 
human activities.

3. Harmon (2020) Carbon gas flux to and from inland 
waters: support for a global observation network (review 
article); this paper reviews carbon flux research in sup-
port of a proposed global carbon monitoring network to 
inform public policy. It begins with an overview of the 
physical–chemical processes and quantification tools for 
carbon gas flux and then highlights their application to 
streams, rivers, lakes, reservoirs, and estuaries.

4. Onishi et al. (2020) Developing a hydro-chemical model 
of Ise Bay watersheds and the evaluation of climate 
change impacts on discharge and nitrate-nitrogen loads 
(original article); this study developed a hydro-chem-
ical model using the Soil and Water Assessment Tool 
(SWAT) and to evaluate the climate change impacts on 
discharge and nitrate-nitrogen loads from Ise Bay water-
sheds (the Kiso, Nagara, Ibi, and Shonai rivers).

5. Ridwansyah et al. (2020) The impact of land use and 
climate change on surface runoff and groundwater in 
Cimanuk watershed, Indonesia (Original article): This 
study was aimed to analyze the impact of land use and 
climate change on surface runoff and groundwater in 
Cimanuk watershed, Indonesia using an SWAT model. 
The modeled period showed that land use changes 
caused a general increase in runoff and a decline in base 
flow contribution to annual streamflow. The changes in 
climate between current climate and projected future cli-
mate (2075–2099) exhibit an increase in Qmax/Qmin 
ratio in certain years.

We do hope the papers presented in this special issue will 
help stimulate future research on watershed sciences, and we 
thank each of the handling editors (Dr. Thomas Harmon; 
University of California Merced and Dr. Jianyao Chen; Sun 
Yat-sen University, China) and reviewers whose generous 
insights and helpful suggestions improved these articles.
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