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1. Introduction
This report is the second progress report for the Land Use Change Simulation and Training project
commissioned by the Asian Development Bank under the Greater Mekong Subregion (GMS) Core
Environment Program (CEP). The project aims to build capacity on land use change simulation
(LUCS) modeling in the Greater Mekong Subregion, which is expected to support GMS
governments in answering a variety of spatial planning questions at strategic planning levels.
This document reports on the tasks and outputs delivered during the period of 1 November 2014 to
30 April 2015 (Chapter 2)
Chapter 3 provides an overview of the resources spent during the aforementioned reporting period,
in relation to the entire project budget.

2. Project progress
This section reports on tasks and outputs scheduled for the period of Nov 2014-April 2015. The
reporting of the tasks follows their order in the contract.

Task 1.3: Development of Graphical User Interface
The development of the graphical user interface has progressed from the design phase into the
implementation phase. During several meetings the initial and preliminary design was further
worked out to the level that is sufficiently detailed for implementation.
The main area subject to change at this point is the way the data pre-processing (statistical
estimation of model inputs) will work. There is a design but testing of a prototype implementation
will have to show if it works well or needs to be adjusted. A ‘skeleton’ application was developed as
a test bed for the functionality. This small application does not have real-world meaning but serves
only to be able to quickly test user interface functionality. Most parts of the user interface have
been filled in, based on the design documents. The focus at this stage is to get a working version
of the model up and running; therefore visual touchups are scheduled for a later stage. The
experience with the software consists of (from a user’s point of view):
•
•
•

The installation of programs and data
Users who start out using the software, will run existing simulations before setting up their
own
More advanced users may want to set up their own application.

The installation program consists of a traditional installer that can be downloaded by a user from a
website or distributed on CD-ROM or flash drives. Some example screens of what the user is
taken through look like this:

The start screen.

All software components are delivered in one convenient installer package: the model itself, the
user interface, and some sample data to get users up and running fast.

All aspects of the installation are configurable, like the installation path in this example.
The user interface is completely separate from the underlying model. This is a deliberate design
decision to ensure flexibility in the way the model is run (novices have different requirements than
advanced users) and to make it easy to adapt either the user interface or model without requiring
changes in the other.
The settings for a simulation run are stored in a standard, XML-based format that is used
throughout the Geonamica framework (which is used to build the CLUMondo user interface).
These settings files have the extension ‘.geoproj’ (for ‘Geonamica project’) and when the user
starts the software, it asks which settings file to open:

Users organize simulations and scenarios in clear structures with a settings file at the root, and any
data next to it. Data can be shared across geoproject files to minimize duplication and to build
scenarios that share common data.

After opening a simulation, the user interface takes the user through the steps to run a simulation
shown on the left. The screen shown is where the suitability layers are defined.

Another input screen, this time showing the import of a new exclusion layer.

This screen shows how the user enters the way land systems convert from one to the other.

Then after running the simulation, the results are shown in the indicators dialog. This part was still
under development at the time of writing, hence the empty screen.
Advanced users can make use of an integrated wizard to set up a new application. This wizard
asks for the fundamental parameters an application is made up of. There are three steps to go
through. In the first step, the user enters the name of the simulation and the directory where to
store it:

Then the user defines the land systems. They are derived from a map. After selecting the map, the
user specifies what the values in the map signify and how they should be visualized (their color on
the visual representation):

Then in the final step, the user specifies the simulation start year and the land system services to
include in the model:

Task 1.4: Implement all model functions in LUCS model software
The implementation of all model functions in the LUCS model software is a process that is
approached from two sides: the LUCS model itself, as well as all additional application (required for
data processing, and especially the logistic regression analysis) needs to be prepared for the
integration with the user interface, while at the same time the GEONAMICA framework within
which the user interface is built needs to be customized for the communication with CLUMONDO.
From a software point of view, the CLUMONDO model is still a standalone application; it can be
run either from the user interface, or ‘manually’ by using the text-based interface directly. For the
integration with the user interface, the CLUMONDO code has been checked and cleaned
completely prior to this integration. Similarly, the required functionality for the regression analysis
has been identified, and the required components have been selected for implementation from the
available software libraries.
To make the connection between this mode of operation and the configurable integration concept
that underlies Geonamica (and which makes rapid development of user-friendly interfaces
possible), there is a component that can be configured to run standalone models and facilitates all
required communication with it. Every model is different, hence the importance of careful
customization of this bridge component.
For the integration of the CLUMONDO model and the user interface to work reliably, the outputs of
CLUMONDO have been standardized so as to be easily readable by the user interface. In the
same vein, the inputs into the model (as provided by the user into the user interface) are made to
be done in a standard way. For each CLUMONDO input file, a blank ‘template’ is made which is
then filled by the user’s inputs. Generic functionality to implement such data exchange is made to
be able to do this consistently for all model components.
All aspect of the development (on model, user interface and documentation) are tracked in a
dedicated system which facilitates communication and reduces chances of human error, a socalled ‘version control system’. We have set up such a system for this CLUMONDO model. This
was necessary for dependable management of all aspects of the life cycle of all software
deliverables.

Task 1.5 Document model approach and software design
The model documentation will consist of two main sections: the model documentation and the user
manual. The model documentation is both a conceptual and a technical document that details how
the LUCS model works, including equations, parameters and files that are used in the model. The
user manual adopts an “how-to” approach in describing how to handle the software, but also how
to set up a new model application and how to do a statistical analysis.
The model documentation is being developed in a generic way (using helpndoc software), which
can be published as a word, PDF, CHM and HTML document at once. The documentation will be
provided with the LUCS software normally as a CHM help file (see Figure 1 below). This help file
will be integrated into the LUCS software, and can be opened directly from the user interface.
Additionally, the model documentation will be provided as a separate PDF file that comes with the
software installation and that can be opened on screen or printed as desired. The PDF and CHM
helps files will be identical in terms of the information provided, but differ in their usability and can
be selected according to the preferences of the user.

Figure 1 Draft CHM help-file for the CLUMondo LUCS software.

Task 2.1 Develop the train the trainer program
The train the trainer program will consist of one week in each of the selected National Academic
Institutions. Each week will consist of a training for about 3 to 5 selected staff members, as well as
2 to 3 stakeholders from the governmental organizations in the region. As a result of the feedback
in the inception workshop, staff members from more than one institute will be invited in Cambodia
and in Viet Nam, as both universities were found relevant for inclusion in this project. The train the
trainer program is scheduled in the following dates:
•

August 3-7: HCMC university of Natural Resources and Environment, Viet Nam (selected
staff members from the University of Hanoi are also invited)

•

August 10-14: Kasetsart University, Thailand

•

August 17-21: Institute of Technology, Cambodia (selected staff members form the Royal
University of Agriculture are also invited

•

September 14-18: National University of Laos, Lao PDR

•

September 21-25: Yunnan Agricultural University, Yunnan Province, PR China

•

September 28-October 2: Guangxi University, Guanxi Zhuang Autonomous Region, PR
China.

•

October 5-9: University of Forestry, Myanmar

In each country or region, the train the trainer program will take five full days. In which the difficulty
gradually increases. The train-the-trainer program has two different aims: on the one hand it aims
to teach participants the basic theory of land use, land use change and land use change modeling,
while on the other hand, it aims to familiarize participants with the LUCS software that is being
developed in this project, so that they can start applying it in their own projects, teaching or
research. A preliminary program for the train-the-trainer program is as follows:
Day and theme

Activity

Monday –Land use and land use change.

Lecture on land use and land use change
(including drivers, consequences, land use
classifications, land use intensity)
Computer exercises to get familiar with the
LUCS software, run a model and look at the
results.

Tuesday – Land use change modeling.

Lecture on concepts of LUCS modeling in
general, the role of different types of land use
models in policy analysis.
Computer exercises to analyze the effect of
different model parameters, including change in
demand (as a different scenario).

Wednesday – Land use scenarios

Lecture on the idea and concepts of designing a
scenario study or a policy analysis, as well as
on analyzing scenario results through indicators.
Exercises in defining a scenario
independently and analyzing the results

Thursday – Creating a new application

study

Lecture statistical analysis of land use changes,
model calibration and model validation.
Exercises on setting up an own application,
including data preparation, statistical analysis
and model definition.

Friday – Designing a LUCS project

Lecture on setting up a LUCS project: what do
you want to assess, what do you need for that,
etc.
Exercises in designing a new project: what data
is needed, what scenarios are needed, what
steps are needed.

Task 4.1 Design LUCS awareness raising strategy
A LUCS awareness raising strategy has been developed that targets multiple different audiences
using a range of documents, information outlets and activities, each tailored to the specific
audience. The awareness raising for LUCS modelling is based on three pillars: 1) a co-design
strategy in which stakeholders of this project are actively involved in throughout this project; 2)
Good practice example that show the advantage of LUCS modeling for planning and policy
making, rather than explaining their hypothetical use, and 3) open and freely accessible material
that can be used by academic staff and students throughout the GMS, in the selected National
Academic Institutions as well as in other institutions.
Appendix A provides the complete awareness raising strategy, detailing the various pieces of
information material, the activities organized to raise awareness and how they target the different
groups of users.

3. Resources and project management
The tables below indicate per team member the number of days spent on the respective tasks in
this project in the period 1 November 2014 to 30 April 2015, in addition to the time spent in the
previous reporting period. The percentages in the bottom row indicate the percentage of time used
so far, relative to the total project budget. No costs were made on reimbursable expenses during
this reporting period, but the table is still provided for the sake of completeness.

Prof. Dr. Peter Verburg – Team Leader and LUCS modeling expert
Task
1.2
1.3

1.4

5.2

Description
Develop an ES demand module
Further testing the ES module
GUI development
Feedback design document
Prepare model for UI implementation and
versioning software
Implementation of all model functions
Meeting on model development
Model testing on Laos case study
Progress and financial report
Inception report
First semi-annual report
Invoices and financial reporting
Previous reporting period

Total

Dr. Jasper van Vliet – LUCS Capacity building expert

Period

Days spent

February 2015

3

February 2015
March 2015

1
3

23 April 2015
April 2015

1
4

February 2015
March 2015
March-April 2015

0.5
0.5
1
11
25 (36%)

Task
1.3

1.4

1.5

2.1

4.1
5.2

Description
GUI development
Communication with software developer
Feedback design document
Meeting project team
Implementation of all model functions
Communication with software developer
Experimenting with test application
Model documentation
Develop documentation system
Set-up documentation structure
Write model documentation
Development training program
Communication with NACs
First draft training program
LUCS awareness raising strategy
Progress and financial reports
Inception report
First semi-annual report
Invoices and financial reporting
Previous reporting period

Period

Days spent

Oct 2014 – Apr 2015
Oct 2014 – Apr 2015
23 April 2015

2
2
1

Oct 2014 – Apr 2015
April 2015

2
1

March 2015 – April 2015
March 2015 – April 2015
April 2015

2
1
5

Oct 2014 – Apr 2015
April 2015
April 2015

2
1
2

February 2015
March 2015
March-April 2015

3
3
6
32
65 (33%)

Total

Roel Vanhout – LUCS Software developer
Task
1.3

1.4

Description
Develop a GUI
New wizard
Interface for model parameters
GEONAMICA customization
Read and write functions UI
UI – Model call
Implementation of model functions
Model development meeting
Specification document
Specification doc. regression analysis
Installer, various infrastructure
Previous reporting period

Period

Days spent

16-20 March
30-31 March
Throughout April
19-21 January
6-7 February

4
2
10
3
2

23 April
9-10 March
27 April
19 February

1
2
1
2
12
39 (44%)

Total

Prof. Dr. Li Yongmei – National Academic Coordinator Yunnan province, PR China
Task

Description

Period

Days spent

4.1

LUCS awareness raising strategy
November 2014 – March
Contact Provincial department of env. Land 2015
4
resources and other scientific institutes for
LUCS promotion

2.4
2.2

Study the CLUMondo application
Arrange a train the trainer WS
Previous reporting period

February 2015
February 2015

Total

2
1
16
19 (27%)

Dr. Xin Nie – National Academic Coordinator Guangxi Zhuang Autonomous Region, PR China
Task
2.4
4.1
4.1
2.2

Description
Study the CLUMondo manual
Connect with local government department
who will use LUCS
Make more teachers and students
interested in LUCS
Arrange a meeting for trainers
Previous reporting period

Period
February 2015
March 2015 – April 2015

Days spent
2
4

February 2015 – April 2015

3

January 2015

3
10
22 (32%)

Total

Prof Dr. Yongyut Trisurat – National Academic Coordinator Thailand
Task
2.2

4.1

Description
Period
Develop train-the-trainer program
February 2016
Discussion with junior academic staff
Study existing CLUE and CLUMONDO
documentation
Design LUCS awareness raising strategy
January-February 2016
Contact Royal forestry dept. and National
Parks
Discuss with offices for natural resources,
environmental policy, planning and land
development
Contact with NGO's (WWF and SUEB
foundation)
Promote LUCS modelling at a national
conference and an international workshop
Previous reporting period

Total

Days spent
1
4

1
2

1
2
8
19 (27%)

Dr. Nguyen Thi Van Ha – National Academic Coordinator Vietnam
Task
4.1
2.4

Description
LUCS awareness raising strategy
Study the CLUMondo application
Previous reporting period

Period
January 2015
February 2015

Total

Days spent
2
1.5
12
15.5 (22%)

Dr. Sarann Ly – National Academic Coordinator Cambodia
Task
2.2

Description
Develop the train-the-trainer program

Period

Days spent

Organization of training workshops
Previous reporting period
Total

November 2014 – April 5
2015
11
16 (24%)

Dr. Thatheva Saphangtong – National Academic Coordinator Lao PDR
Task
4.1
2.4

Description
LUCS awareness raising strategy
Communication with ministries
Study LUCS modeling
Previous reporting period

Period

Days spent

January-April 2015
March 2015

2
2
11
15 (22%)

Total

Dr. San Win – National Academic Coordinator Myanmar
Task
4.1

Description
LUCS awareness raising strategy
Present LUCS modeling
Previous reporting period

Total

Period

Days spent

January-April 2015

2
10
10 (17%)

Other resources spent for the project
Item

Reimbursable expenses

Costs

Previous reporting period

29217

[USD]

Total

29217

[USD]

Appendix A. Awareness raising strategy
Introduction
The Mekong LUCS modeling project aims to develop a capacity for land use change simulation
modelling (LUCS modeling) in the countries and regions of the Greater Mekong Subregion (GMS).
An important component of this project is to increase the awareness of LUCS modeling and its
capacity to support spatial planning and land use policies. The awareness raising strategy will build
heavily on good practice examples, i.e. applications of the LUCS model in a policy relevant, real
world context, such as the assessment of a land use plan that is currently under development in a
specific region or country.
The application of the LUCS model will be supported in this project in two case studies, and also in
two MSc or PhD projects. As such these applications will be the basis of much of the awareness
raising material, including a scientific paper, a conference presentation, a brochure, education
material and the presentations in a LUCS network meeting.

Target audience
The stakeholders of this project are those involved in this planning and policy making. that reason
we adopt a co-design policy throughout the project in which selected stakeholders shape the
project together with the members of the project team. This co-design process was started during
the inception workshop, which was attended by 16 stakeholders from the various countries in the
GMS. This meeting in itself already served to raise their awareness for LUCS modelling in general
and this project in particular. The train-the trainer workshop as well as the LUCS network meeting
will be the next opportunities to collaboratively shape this project, and these activities will be
discussed further in this document.
As the aim of this project is to build and also sustain a capacity for LUCS modeling, current land
use planners and policy makers are not the main target audience that is targeted in this project.
Instead, we aim to facilitate planners and policy makers by training academic staff to educate
students in LUCS modeling throughout the GMS. While selected staff from universities in the GSM
will be trained directly, we also aim to reach a larger group of academic staff and students by
providing material on-line, for free. The table below provides an overview of the target audience,
and the materials and activities that are planned to raise their awareness for LUCS modeling in
general and this project in particular.
Target audience
Awareness raising material Awareness raising activities
Planners and policy makers Brochure
Train-the-trainer workshop
LUCS network meeting
National awareness raising events
Selected academic staff
Self-teaching manual
Train-the-trainer workshop
LUCS model documentation
Other scientific staff

Students

Self-teaching manual
Scientific publication
Conference presentation
Education material
EOC-GMS website
VU-IVM website
Self-teaching manual

Scientific publication
EOC-GMS website
VU-IVM website

Awareness raising material
A number of awareness raising materials will be produced in this project, targeting different
audiences.

Brochure
A brochure on LUCS modelling will target planners and policy makers specifically. Hence it will
provide a non-technical overview of the possibilities that LUCS modelling offers. The brochure will
be available as a two-page PDF brochure, as this can be printed on two sides of a sheet of paper
and thus distributed easily. A printed version will also be provided to participants of the LUCS
network meeting, National Academic Coordinators, and at the conference where the LUCS model
applications will be presented, so that it can be distributed further. Specifically, NACs will
redistribute the brochure through their national awareness raising meetings. A preliminary design
for the brochure is presented in the figure below.

Land use change modeling for planning
and policy support
Land use change in the GMS
Here we explain some of the relevant land related
issues in the GMS, as well as possible
consequences of land use (biodiversity, carbon,
etc)
Land use modeling
Here we explain the idea behind LUCS modeling,
scenario studies and Ex-ante assessments. This is
an explanation on the general level, not including
any equations or technical details.

Map 1

Map 2

Page 1

Materials and requirements
Here we provide some information on the LUCS
material that is made available in this project, as
well as for the data and technical requirements
needed to do a land use assessment

Good practice example: assessing land use
change in the GMS

<Here we provide an example of one case study
conducted in this project>

Map 3

Page 2

Self-teaching manual
The self-teaching manual provides a brief introduction into LUCS modelling and the LUCS
modeling software aimed at students and academic staff that want to familiarize themselves with
the concept as well as with the tools that are applied in this project. While the content is mainly on

a technical level, i.e. informing how to use the concepts and tools, it serves at the same time as an
awareness raising document as it introduces users to the design, application and assessment of
LUCS scenarios. The self-teaching manual will be translated into the 6 official languages of the
GMS. Both the English language version and the translated versions will be available from the
dedicated websites were also the LUCS software itself will be available (see below).

LUCS model documentation
The LUCS model documentation will be a technical documentation of the LUCS software as well
as the model itself. The documentation is aimed at the more advanced, technical user (such as
Master or PhD students and academic staff) that wants to understand the model completely. The
LUCS model documentation will be available as an HTML help od windows CHM help-file that is
integrated in the software. In addition, the document will be made available as one single pdf-file.

Scientific publications
The project foresees in at least one scientific publication based on the application of the LUCS
model. This publication will present and discuss one or more of the case studies within which the
model has been applied in the GMS and as such serve as a good-practice example. In order to
increase readership, we will publish this paper as an open access publication. An open access
publication will allow staff to use it as teaching material.
In addition to the peer-reviewed publication, we will present the results of the LUCS model
application in the Mekong region during the Global Land Project Open Science meeting (GLPOSM), which will be organized in Beijing in 2016. The GLP-OSM is a large gathering of land-use
scientists as well as practitioners, and since this conference will be held in Beijing it will likely
attract a large number of scientists and other stakeholders from Southeast Asia, including the
GMS. Therefore, this is an excellent stage to raise awareness for this project and the LUCS model.

Education material
Following the train-the-trainer workshop we will provide teaching material to the staff members that
participated. In order to further increase the outreach of this project, this teaching material will also
be made available freely from the dedicated websites. The teach material will be designed in a
modular way, so that staff members can choose and select those modules that best fit their needs
and organizational demands and constraints. The teaching material will include:
•

A lecture plan, providing an overview of the teaching material, subdivided into modules that
can be used more or less independently as building blocks of a curriculum.

•

A course reader, i.e. selected papers and texts covering relevant topics such as land use
and land use change, Land use modeling tools and methods and case study applications.

•

A number of lectures, provided as presentations with lecture plans.

•

A number of exercises about the LUCS model, and LUCS modeling for policy support.

•

The LUCS model with a calibrated application. This application will be based on one of the
cases in the GMS, and it will also be used in the exercises.

Online resources
The main platform for disseminating the materials described above are two dedicated webpages,
one at the EOC-GMS website, and one at the VU-IVM website. Both websites will provide access
to the LUCS model software, the LUCS model documentation, the scientific publications and the
teaching material. As these webpages include all materials produced in this project, both websites
will be used as starting points to raise awareness for this project.
Both websites will also be the platforms through which the LUCS model itself will be provided. As
indicated in the proposal, the LUCS model will be made available as a license free software
product. The availability of the LUCS model, as well as the other documents will be announced to
the project participants, stakeholders involved and other interested parties in the region by e-mail,
as well as to in the meetings.

Awareness raising activities
The following activities in this project are directly part of the awareness raising strategy

Train-the-trainer workshops
Today’s students are tomorrows scientists, planners and policy makers. Therefore, the train-thetrainer program, which primarily targets academic teachers, will play important role in raising
awareness for LUCS modelling under academic students. The National Academic Institutions
(NAIs) selected for the train-the-trainer workshop have all committed themselves to including
LUCS modelling in their curriculum in one or more courses.
This workshop will go beyond the purely academic treatment of land use change and LUCS
modelling and specifically discuss the application of LUCS models for planning and policy support.
As a consequence, the train-the-trainer workshop will include existing applications of LUCS models
for planning and policy support, the design and implementation of scenario studies, and the
evaluation of LUCS model results in this context. These topics correspond to the topics included in
the educational material that will be developed in this project.
As a result of the inception workshop it was decided that stakeholders would also be invited to the
train-the-trainer workshop for one day. This day serves to teach stakeholders on the possibility of
LUCS modelling for their daily activities, and also to build a network with academic staff and
stakeholders in each of the countries and regions in the GMS. In this day, which will be towards the
end of the workshop, stakeholders and staff members will work together in groups to design and
conduct a scenario study for a selected area in their country or region. A preliminary agenda for
this day is presented below:
09.00 – 09.30
09.30 – 10.00
study
10.00 – 11.00
11.00 – 12.30
out groups)

Welcome and introduction by the trainer
Explanation of the project of the day: design and conduct a scenario

12.30 – 13.30

Lunch break

13.30 – 15.30
15.30 – 16.30
16.30 – 1700

Run the scenarios and analyze the results (break-out groups)
Present and discuss results plenary
Plenary discussion of the exercise

Exploration of the LUCS model developed in the previous days
Design of a baseline scenario and one alternative scenario (break-

LUCS network meeting
Towards the end of the project a LUCS network meeting will be organized in Bangkok that aims to
build a network of academics as well as stakeholders. This network meeting will build on good
practice examples from the GMS, in particular those cases in which the LUCS model has
supported stakeholders in two cases and the two student projects that are supported throughout
this project. The network meeting will be a two-day meeting that is organized as a symposium. A
preliminary agenda is presented below:
Day 1
09.00 – 10.30
11.00 – 12.30
13.30 – 15.00
15.30 – 1700

Welcome and introduction of the project
Presentation of case study results
Presentation of student project results
Presentation of other LUCS modelling projects in the region

Day 2
09.00 – 10.30
11.00 – 12.30
13.30 – 15.00
15.30 – 17.00

Explanation: Designing your own LUCS project
Break-out groups (per country): Design your own LUCS project
Plenary presentation of designed projects
Synthesis of the project and networking to start LUCS projects

National awareness raising events
Prior to the LUCS network meeting, the National Academic Coordinators will organize one
awareness raising event in their respective country, which gathers both academic staff and
stakeholders. These meetings aim to further strengthen the LCUS networks in the GMS countries
and regions, present ongoing LUCS projects and plan new projects. Preliminary plans for the
individual countries are briefly presented below:
Cambodia
The awareness raising strategy for Cambodia has not been fully developed as of this moment. As
a start the NAC is considering organizing an awareness raising event as a workshop that invites
relevant government agencies. Activities such as LUCS modelling projects can also be beneficial.
As in Cambodia, there is a lot of land concession, deforestation; we can propose a project that
study about the land use change among the lecturers who will attend the training. The result from
this study can be presented in any workshop or conference.
Yunnan province, PR China
The NAC for Yunnan province is currently keeping in touch with people in Yunnan Provincial
departments of Environment Protection and Land Resources, passing on information about the
progress in the project of Improving land change simulation capacity to reduce conflict from
competing land demands, and pay frequently visits to the Engineering Center of Science and
Technology of Land Resources, and department of land resources management in Yunnan
Agricultural University for information sharing on land resources management related projects,
seminars and discussions with relative stakeholders.

Yunnan covers a total area of 0.394 million Km2, 94% of which are mountainous areas. The total
population is 49 million, belonging to 26 nationalities. Yunnan is also an important agricultural
province. With limited arable land, unwise land use and land management practices are widely
spread, especially in term of soil erosion control perspective. In the future, information about wise
land use and management in sake of environment will be disseminated in term of awareness
raising in occasions of agricultural fair, academic conference, farmers’ workshop and agricultural
extension officials’ training. Besides, LUCS modeling will be piloted and promoted as an important
component for further land resources management projects in Yunnan province, at least for
projects hosted by Yunnan Agricultural University.
Yunnan Agricultural University has a collage for rural leaders, which frequently host workshop for
people working in countryside at different agricultural production sectors from village, township to
county levels. Information about land use change modeling can be designed as part of their
training program in the future.
Guangxi Zhuang Autonomous Region, PR China
The following formal and informal activities are planned or ongoing in Guangxi Zhuang
Autonomous Region, PR China, in the context of the awareness raising strategy of this project:
1. Contact with Department of Land Resources in Guangxi Zhuang Autonomous Region. We
contact some government officers, who work in the department of land resources in
Guangxi Zhuang Autonomous Region, introduce them our project about LUCS.
2. Contact with Land planning and Design Institute. We Contact with Ms Nong, who is the
director of Land planning institution in Guangxi Land Planning and Design Institute, and
may have work with them for the project " The study of Protection and management of
Land Planning in Guangxi".
3. Contact with some other researchers or teachers who may have potentially interest with LUCS
model. Such as regional economies, civil construction, watershed hydrology, and ecology.

Lao PDR
As the Lao PDR is rich in the natural resources, there are many organizations that has involved in
the land use/land cover monitoring. Each sector is responsible for its resource monitoring such as
land, forest, water, agriculture, mining, hydropower, environment and so on. There is a big
challenge for the information integration from different sector within the country.
From the past decade, large land concession is directly influence to the land cover changes in the
Lao PDR. Monitoring the dynamic changes of the land cover are taken places by the joint effort of
the Ministry of planning and Investment (MPI), Ministry of Agriculture and Forestry (MAF), Ministry
of Natural Resources and Environment (MONRE) and Ministry of Energy and Mines (MEM). MAF
is monitoring the land cover change in related to the agricultural land concession such as rubber,
eager wood, sugar cane, cassava, maize, cashew nuts, papaya and so on. Right now, MAF
together with the above listed sectors is doing the agricultural land concession update and quality
investment assessment to support decision make to better understand the current situation on the
agricultural land concession.
The National Geographic department together with all GIS producers and users are working on the
standardizing geographic coding, label in lao and latin, standardizing procedure of mapping in the
Lao PDR. It is also map village location, settlement area, infrastructure.

Department of Forestry (DOF) is working on the standardizing forest category and assessing the
forest cover in the country for 2015 using rapid RapidEye imageries. It expected to be finished by
the four quarter of the 2015. There the detail land cover map with high resolution will be available
for all users.
Department of Irrigation is working with the irrigation dataset such as dam, reservoir, pumping
sites, and potential and actual irrigated areas.
Department of the Agricultural Land Management (DALaM) under the MAF is working together with
DOF the on the in depth identification within the agricultural land category such as paddy,
permanent upland field, shifting cultivation and fallows. DALaM is working on the standardizing
village land use planning procedure.
By combining information from all sectors concerned together, the village land use planning was
formulated. So far there is only some focus areas that village land use planning was done.
However, there are still yet to go to finish all the 8600 villages due to limited staff personnel and
capacity.
Here the LUCS can play very crucial role to fill up the gaps and helping the land use planner to
understand better dynamic from the past, the present and predict the future changes where can
feed in the best option for the sustainable resource use and village development to help the village
out of the poverty and sustainable resource management.
The Council for Sciences and Technology (CST) is in charge of the research and innovation in the
agricultural development. LUCS is one of the promising approaches to better understand the area
and better spatial planning and implementation in the area. CST is also working on the knowledge
management/ best practices in resource management.
2015 is International Year of Soil, The Lao PDR also plan to celebrate the event. As we know that
75 percent of the area of Lao PDR is upland where is highly susceptible to land slide and erosion.
LUCS can play very important role in identification of the vulnerable area and recommend the
suitable intervention to the local authority to implement the soil conservation technique, adopt the
suitable technology for the area. Therefore, it would be nice if we can demonstrate LUCS capability
to give optional solution to help the decision maker to deal with the rapid changes. As LUCS can
help to understand the process of the land cover changes in related to the soil characteristics. We
can present our module/model in a part of the International Year of Soil 2015 event. The date and
time is to be confirmed by DALaM.
Furthermore, there are many natural disasters occurred in the country which are flood, drought,
fire, landslide, etc. these factor is also rapidly influence the land cover changes. MAF together with
the Capacity Lab, University of Bremen is working on using the mobile media to alert and monitor
the disaster. The system is called “Mobile4D”. The Mobile4D is aim to report the flood, fire,
infrastructure damage, land slide and so on. It reports the location, time, type of disaster and level
of impact/damage. We can also adopt the system for the on site monitoring of the land cover
changes to collect the reference point for annual and semi-annual monitoring of the land use
dynamics in the district and village levels.
Myanmar
In order to raise awareness for the LUCS modeling in Myanmar a team of the NAI in combination
with Oliver Springate of University of Anglia of UK, made a power point presentation about landuse

in Myanmar, entitled "The Future of Swidden Cultivation in Myanmar". The was presented at a
national land use Policy workshop held in February 2015.
The NAC raised awareness on the LUCS project to Mr. Than Hlaing, the Director General of
Survey Department and some engineers agency that University of Forestry is participating in LUCS
project and explained the purposes. This was a particular visit to them to awareness raising about
the project. At the meeting, I also invited staff from those departments to attend our upcoming
training to trainers to be held in Oct 5-9, 2015.
Thailand
LUCS modeling (using the CLUE-s model) has been used and introduced in several projects and
activities with the involvement of multi-stakeholders. Selected projects include:
•

Management of the Emerald Triangle Protected Forests Complex to Promote Transboundary Biodiversity between Thailand, Lao PDR and Cambodia. The project phase
III (2012-2015) jointly implemented by the three countries aims at strengthening the
protection of trans-boundary habitats of protected wide-ranging wildlife species in the
Emerald Triangle landscape. The Dyna-CLUE model was used to predict land use change.
This is due to the fact that land use or vegetation is recognized as one of important habitat
welfares for wildlife and it provides habitat, food and cover for most species. Four land use
scenarios in 2030 were jointly defined by 50 multi-stakeholders of the three countries,
including superintendents of protected areas, government officials, NGOs representatives
and lecturers from universities.

•

The Enhancing Economic and Financial Tools for Biodiversity and Ecosystem
Services in South-East Asia (ECO-BEST). Thadee watershed in southern Thailand,
covering 112 km2 was selected as one of three pilot projects of the ECO-BEST. Natural
forests upstream have been degraded and transformed to fruit tree and rubber plantations
in response to a government subsidy program, resulting in landslide, flooding and threats to
human life. The CLUE-s model was used to predict land-use/land-cover change during
2009-2020 through participatory processes and subsequently used as an input to estimate
water yield and sediment load based on future land use and climate change scenarios. The
model results are used to develop payment for ecosystem (watershed) services.

•

Landscape Ecology and Biodiversity Course. This course was offered for graduate
students at the Faculty of Forestry, Kasetsart University in Thailand. The objectives of this
course was to introduce landscape ecology theory, tools and implications of landscape
ecology for biodiversity conservation planning. The CLUE-s model was selected as the
predominant model to evaluate land use-land cover change and prediction. After students
learns the models, they did their own project works to further clearly understand the model.
In addition, two MSc students used CLUE-s model for their thesis projects.

In addition, a number of awareness raising events have been identified in Thailand:
•

Thailand National Conference on Conservation Status, Present and Future of
Biodiversity. The National Sciences Technology and Development Institute and King
Mongkut University jointly organize this national conference on 10-12 June 2015. More than
200 participants from academic institutes, governments, NGOs and the general publics are
expected to attend the conference. The conference organizer has invited me to give a talk
on “Deforestation, landscape change, climate change and consequences on forest

biodiversity”. The contents of my presentation will cover theory of landscape ecology and
two case studies from the above projects, including CLUE-model. In addition, I will use this
opportunity to introduce ADB: Improving land change simulation capacity to reduce conflict
from competing land demands project and announce the upcoming workshop to be
organized in August 2015.
•

Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES). I am a
Lead Author of the IPBES Deliverable 3C (Methodological assessment for scenario
analysis and modeling of biodiversity and ecosystem services). The methodological
assessment was initiated in order to provide expert advice on the use of such
methodologies in all work under the Platform to ensure the policy relevance of its
deliverables. Thadee watershed in southern Thailand was selected as a case study to
demonstrate the effects of land use change on water yield and sediment load. The CLUE-s
model was highlighted in the case study.

•

Networking and Preparation for Training. I have contacted and informed key partners
and individuals that use LUCS modeling for their works. Lists of organization are as follows:
Kasetsart University, Mahidol University, Asian Institute of Technology, Royal Forest
Department, Department of National Parks, Wildlife and Plant Conservation, Office of
Natural Resources and Environmental Policy and Planning, Land Development
Department, Asian Disaster Preparedness Center (ADPC), World Wide Fund for Nature
(WWF), Sueb Nakhasathien Foundation (Thai conservation NGO)

In addition, the Forestry Research Institute of Malaysia has also expressed their interest to
participate using their own support. It is expected that more institutes and individuals would like to
apply after I introduce the project at the Thailand National Conference on Conservation Status,
Present and Future of Biodiversity.
Viet Nam
To raise the awareness on LUCs model and its application, we have contacted several
stakeholders, such as land management staff of DONRE in An Giang and Bac Lieu Provinces and
the dean of Faculty of Land management of University of Agriculture and Forestry and University of
Natural Resources and Environment in HoChiMinh City, in order to introduce the potential of LUCS
modeling.
In addition, a meeting with Prof. Nguyen Dinh Tuan was set up. Prof. Tuan is leading the research
on Decision support systems for land use and land use management. The attempt to use LUCS
modeling as an alternative for the reference to his existing model is explored.
In following stages, a brochure on LUCS modeling will be prepared to raise the awareness of
potential users. During the training, the students will be required to bring the database for applying
LUCS modeling to at least one study case. Then the application can be declared on scientific
journal, workshops and stakeholder meetings.

