
Deforestation, the mismanagement of 
agricultural land and excessive bioindustrial 
activities are just a few examples of the 
human activities that are disrupting 
land across the globe. In addition, the 
abandonment of management of land 
could be equally disruptive. In turn, this 
has a significant impact on ecosystems, 
causing untold damage in the form of soil 
erosion, habitat loss and pollution, as well 
as environmental changes such as climatic 
impacts. This, of course, is untenable and, 
looking ahead, sustainability is a priority. 
One emergent field of study, Land-Change 
Science, is seeking to improve and advance 
understanding of the consequences of land 
use and cover change (LUCC) and, ultimately, 
lead to the development of sustainable 
resource management and sustainable land 
use policies.

It is against this backdrop that Dr Kikuko 
Shoyama is conducting research on Land-Use 
Functions, which refers to how humans can 
make use of the functions of ecosystems by 
modifying them, and in a new project she 
and the team are studying ecosystem-based 
disaster risk reduction (Eco-DRR), which 
involves using healthy ecosystems to mitigate 
risk. ‘The project will examine how to utilise 
Eco-DRR as one of the Land-Use Functions 
and what kind of payment system is needed 
to support community activities,’ Shoyama 
highlights. 

As a researcher in the field of environmental 
science, Shoyama’s interest in land use 
research was inspired by her involvement in 
the activities of the Global Land Programme 

(GLP). ‘This enabled me to meet and be 
inspired by land use researchers around the 
world who are working on elucidating land 
change through various approaches, learn 
about spatial analysis methods, and become 
interested in land use research and its 
contributions to the science-policy interface,’ 
she highlights.

PAYMENT FOR ECOSYSTEM SERVICES
Shoyama’s work on designing payment 
for ecosystem services (PES) involves 
internalising the values of the environment 
into society. This is important as many of the 
services that ecosystems provide to society 
are underappreciated or unrecognised. 
‘Ecosystems are the basis of human 
livelihoods and provide a wide variety of 
services that support our socioeconomic 
activities,’ she describes. ‘However, only a 
small portion of these services are socially 
valued, and many important functions, such 
as the purification and maintenance of air 

and water quality, are not socially valued, 
while land is developed and inappropriately 
managed.’ The result of this is the overuse 
and degradation of ecosystems and 
consequential environmental problems. 
The idea is that PES instil an awareness and 
appreciation of the value of ecosystems and 
involve the beneficiaries of environmental 
services paying according to the benefits. To 
avoid mistargeting, Shoyama is working to 
demonstrate the effectiveness of targeting 
strategies in the payment system. ‘This is 
done by focusing on the spatial heterogeneity 
of agroecosystems and clarifying the 
requirements for incorporating outcome-
based elements,’ she explains.

In her work on Eco-DRR, Shoyama is 
investigating the effects of land use policies 
on disaster reduction. A specific focus here 
is on flood risk information and the impact 
of policies that promote or inhibit protective 
behaviour related to land use. 

Can you introduce 
your research?

I am working on the 
quantitative analysis 
of social-ecological 
systems; specifically 

analyses of Land Use/Cover Change (LUCC), 
ecosystem services and disaster resilience. 
My main research methods are scenario 
modelling in decision-making and spatio-
temporal statistical analysis using natural 
and social observation data.

How did you become involved in this area?

My first involvement in land use research 
was the reforestation activities by citizens 
in the Shiretoko Peninsula, Hokkaido 
in northern Japan, which I worked on 
during my doctoral research. I conducted 
a spatial statistical analysis based on 
image information obtained from aerial 
photographs taken over the past 60 years, 
and clarified how post-war settlement/
agricultural development and changes 
to nature protection policies have been 
influencing LUCC in the unique mixed-
conifer forest zone distributed in eastern 
Hokkaido. Through this study, I realised 
that it takes tremendous time and effort to 
restore natural vegetation to land that has 
been altered by humans.

My involvement in disaster resilience began 
with a joint research project between the 
United Nations University and the University 
for Development Studies in Ghana, which 
focused on rural areas in northern Ghana 
that are vulnerable to climate change. 
Responding to multiple climate-induced 
hazards such as drought and floods requires 
not only an understanding of traditional land 
use systems, but also the ability to anticipate 
and respond to the impacts of climate 
change.

What is the ultimate impact of your 
research?

It is to quantitatively show the processes and 
the impacts of what kind of LUCC is caused 
by land use management, and how the 
ecosystem and the benefits people receive 
from that ecosystem (Ecosystem Services) 
are affected. By promoting the results of my 
research activities, my ultimate goal is to 
advance a society in harmony with nature 
through policy recommendations.

Your latest research project ‘Application 
of the protective action decision model in 
land-use scenario analysis for disaster risk 
reduction’ is still in its infancy. Could you talk 
a little about this study?

As flood risks due to climate change effects 
increase, the disaster prevention functions 

of ecosystems are being recognised, 
and disaster resilience is expected to be 
improved through disaster prevention and 
mitigation using ecosystems and disaster 
mitigation through land use strategy in 
consideration of future population changes. 
However, land use restrictions can be a 
constraint on private rights, and consensus 
building among landowners is an issue. In 
addition, land use is not only for disaster 
mitigation, and disaster mitigation through 
land use strategy cannot be realised without 
considering various social values.

In this project, the factors affecting 
protective behaviours such as migration 
and land transfer are extracted using a 
hierarchical linear model that takes into 
account land ownership and community 
characteristics, and introduced into an 
agent-based land use model to conduct 
scenario analysis reflecting hierarchical 
decision-making. This study will examine the 
effects of land use policies for the purpose 
of disaster reduction.

This project focuses on flood risk 
information, which has been increasing in 
recent years, to identify external and internal 
determinants of protective behaviour, and 
to demonstrate the impact of policies and 
practices that promote or inhibit long-term 
protective behaviour related to land use, 
such as migration and land transfer.  l

Impact Objectives
• Quantitative analysis of social-ecological systems

• Analyses of Land Use/Cover Change (LUCC), ecosystem services 
and disaster resilience

A renewed focus on 
policy to manage land 
and promote harmony

Dr Kikuko Shoyama introduces her land use research that involves quantitatively demonstrating the 
impacts of land use and land cover change, with the ultimate goal to achieve societies that exist in harmony 
with nature

The relationship 
between humans and 
ecosystems redefined

In the field of land change research, investigations on the dynamics of land use and land cover change are 
paving the way towards a more harmonious future for humans and ecosystems

Land use in the Shiretoko Peninsula, Hokkaido in northern Japan, in 1978 (Aerial photograph was taken by 
Geographical Survey Institute, Japan)
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In this research, Shoyama and the team are 
using a hierarchical linear model that takes 
into account land ownership and community 
characteristics to extract the factors affecting 
protective behaviours such as migration 
and land transfer. These factors are then 
introduced into a land use model and 
analyses that reflect hierarchical decision-
making are performed. The goal is to help 
inform policy and enhance disaster resilience. 
‘By showing how the actions of various 
actors and related institutions can improve 
disaster resilience, it is hoped to make 
recommendations that will lead to a newer 
land use strategy and social transformative 
change,’ describes Shoyama.

METHODOLOGIES AND COLLABORATION
The methods they employ in this research 
include spatial analysis tools such as 
spatial statistical analysis and qualitative 

social research. LULC data are key to the 
investigations, along with large land cover 
categories. Indeed, the researchers have 
created their own dataset. ‘We developed an 
LULC dataset using vegetation inventories 
based on field records of vegetation collected 
throughout the country in the periods 
1978-87, 1988-98 and 1999-2014,’ outlines 
Shoyama. ‘The vegetation maps consist of 
over 905 vegetation categories, from which 
we aggregated the most prevalent categories 
into nine LULC categories,’ she says. They 
have also developed a Land Change Model 
tool that enables key land changes to be 
explored. For their PES work, the researchers 
developed a geospatial dataset to show the 
distribution of enrolled plots in the payment 
schemes, along with a multilevel statistical 
model which enabled them to examine the 
full effects of the impact of the payment 
programme and key socioeconomic factors 
on land abandonment.

Shoyama is more than familiar with the 
benefits of collaboration, previously having 
conducted research on land-use functions 
with researchers in Asia, during which 
time she worked on ecosystem services 
research. This means she believes that 
collaboration is crucial to making headway 
in her research efforts given its global 
nature. ‘Through international conferences 
and projects, I have been striving to 
find a common understanding from the 
phenomena discovered and verified in the 
case studies of each country, to scale them 
up, and to gain a common understanding,’ 
she expresses. ‘I believe that such efforts 
are necessary to solve global environmental 
issues. In addition, since research on 
land use and environmental issues is an 
interdisciplinary field, there is much to learn 
from collaboration with various academic 
institutions.’ Looking ahead, Shoyama is 

keen to work closely with industries related to 
agricultural land and forest management to 
ensure the work has maximum impact.

FUTURE HARMONY AND 
ENVIRONMENTAL HEALTH
So far, Shoyama and the team have been 
successful in demonstrating that past 
policies have influenced land use and cover 
changes and have also shown the effects of 
current policies, as well as making headway 
in predicting the relationship between policy 
and future land changes. However, continued 
investigations are required in order to make 
a true impact. ‘In order for the presented 
land use scenarios to be accepted in actual 
decision-making, it is necessary to show the 
results of verification, and it is important to 
continue researching methods to understand 
the actual situations and contexts of the 
region and incorporate them into the 
simulation,’ she articulates. 

Project Insights
FUNDING
JSPS KAKENHI Grant number 21K12333

CONTACT DETAILS
Dr Kikuko Shoyama

T: +81 29 863 7318
E: shoyama@bosai.go.jp
W: https://researchmap.
jp/40526711/?lang=en 

BIO
Dr Kikuko Shoyama is a Senior Research 
Fellow at the National Research Institute 
for Earth Science and Disaster Resilience, 
Japan. She holds her PhD in Environmental 
Science with a specialty in Forest Ecology 
from Hokkaido University. Shoyama is 
involved in a number of committees and 
expert group activities, including the 
Intergovernmental Science-Policy Platform 
on Biodiversity and Ecosystem Services 
(IPBES).

By showing how the actions of various actors and related 
institutions can improve disaster resilience, it is hoped 
to make recommendations that will lead to a newer land 
use strategy and social transformative change

The plan is to continue working on 
developing land use scenarios using agent-
based models that reflect diverse decision-
making. This will involve conducting field 
research and continuing to investigate 
the effects of policies on ecosystems. 
Shoyama also intends to explore how to 
utilise qualitative socio-economic data 
obtained from community interviews and, 
in the future, will incorporate qualitative 
socioeconomic information alongside 
quantitative observation data. This important 
research holds great potential for promoting 
the harmony between humankind and 
ecosystems that is a prerequisite for 
environmental health and ensuring that this 
is upheld through appropriate policies.  l
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