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The 68th UN General Assembly declared 2015 the International
Year of Soils (IYS). The Food and Agriculture Organization of the
United Nations has been nominated to implement the IYS 2015,
within the framework of the Global Soil Partnership and in
collaboration with Governments and the secretariat of the United
Nations Convention to Combat Desertification. The IYS 2015 aims
to increase awareness and understanding of the importance of
soil for food security and essential ecosystem functions.

The United Nations General Assembly proclaimed the period
2005-2015 International Decade for Action "Water for Life” in
December 2003. The decade officially started on March 2005. The
challenge of the Decade is to focus attention on action-oriented
activities and policies that ensure the long-term sustainable
management of water resources, in terms of both quantity and
quality, and include measures to improve sanitation. Achieving
the goals of the 'Water for Life' Decade requires sustained
commitment, cooperation and investment on the part of all
stakeholders from 2005 to 2015 and far beyond.

The Monsoon Asia Agro-Environmental Research Consortium
(MARCO) is organized by the agreement of the participants from
15 countries at the International Symposium entitled “Evaluation
and Effective Use of Environmental Resources for Sustainable
Agriculture in Monsoon Asia: Toward International Research
Collaboration (2006 in Tsukuba, Japan)”, MARCO has promoted
international collaboration for advancing research activities on
the issues of agriculture and the environment in Monsoon Asia.

The Soil and Water Assessment Tool (SWAT) is a public domain
model jointly developed by USDA Agricultural Research Service
(USDA-ARS) and Texas A&M AgriLife Research, part of The Texas
A&M University System. SWAT is a small watershed to river basinscale model to simulate the quality and quantity of surface and
ground water and predict the environmental impact of land use,
land management practices, and climate change. SWAT is widely
used in assessing soil erosion prevention and control, non-point
source pollution control and regional management in watersheds.
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Rationale:

Food and water security arisen from the rapidly growing population has become the
most urgent issue in Asia and it would be much more serious in near future. Higher
agricultural production to match the regional and global requirements for food should
be achieved, however, with conserving irreplaceable soil and water resources from
short- to long-term perspectives. The Soil and Water Assessment Tool (SWAT) has been
developed for the watershed managers and various stakeholders to solve such
complicated agricultural and environmental problems by USDA-ARS and Texas A&M
University, also with some modifications by other researchers worldwide, during over
the last three decades. Currently, SWAT is the most popular and versatile watershedscale model in the world that can be used for determining optimal soil and water
resources management scenarios with realizing sustainable agricultural production
under different soil, crop, land use, and climate conditions. Nevertheless, the model
was recently found to be unsuitable for modeling the most typical agricultural system in
Asia, that is, rice paddy system. Moreover, there is still a lack of knowledge or database
on the actual processes under the Asian soil, crop, and land use conditions that should
be incorporated into SWAT. Furthermore, the applicability of SWAT would be extended
to more emerging issues such as radionuclides dynamics, groundwater nitrate pollution,
etc., that have not yet been covered by this model.
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This Conference will explore and exchange current information and
knowledge on the adoption and adaptation of SWAT for Asian crop production systems
and water resource issues. The specific focus of the Conference will be on the
modification and applications of SWAT in rice paddy watersheds for rational
management of soil and water resources: this point is the key for applying SWAT to
Asian countries. The Conference will provide a forum to discuss the future research
direction for monitoring, modeling (non-SWAT as well) & database development
studies to solve the agricultural and environmental problems in Asia and the world.
This Conference will be held as one of the MARCO Satellite International
Workshop within the entire activity of MARCO Symposium 2015 “Next Challenges of
Agro-Environmental Research in Monsoon Asia”. The MARCO was organized by the
agreement of the participants from 15 countries at the International Symposium entitled
“Evaluation and Effective Use of Environmental Resources for Sustainable Agriculture
in Monsoon Asia: Toward International Research Collaboration”, which was held on
12–14 December 2006 in Tsukuba, Japan. Since that, MARCO has promoted
international collaboration for advancing research activities on the issues of agriculture
and the environment in monsoon Asia, by hosting a couple of international symposia or
workshops every year, setting up a website as a venue for exchanging consortium
information, and helping train the people who will carry on activities under the
consortium. For more information, visit http://www.niaes.affrc.go.jp/marco/index.html.
This Conference “International SWAT-Asia Conference IV (SWAT-Asia IV)”
continues the series of international SWAT conferences that have been held every two
years in the Southeast and East Asian countries; i.e., SWAT SEEA III in Bogor,
Indonesia (2013); SWAT SEA II in Hochiminh, Vietnam (2011); and SWAT SEA I in
Chiang Mai, Thailand (2009), and first expands the scale of the Conference to whole
Asian region.
This Conference will also contribute to the world wide activities of the
United Nations (UN) International Year of Soils 2015 ‘Healthy Soils for a Healthy Life’
and the UN International Decade for Action ‘Water for Life’ 2005–2015.
Travel:

Traveling to Tsukuba and TBH
The Conference will be held at the Tsukuba Bioscience Hall (TBH) in
Tsukuba, Ibaraki, Japan. Tsukuba city is located about 60 km northeast apart
from Tokyo. Please refer to the website map below. TBH is only one minute
walk from the bus stop “Norin Danchi Chuou”.
http://www.niaes.affrc.go.jp/outline/leaflet_8.pdf
For other information on Tsukuba, see the website below.
http://www.japanvisitor.com/japan-city-guides/city-guide-tsukuba
Accommodations
Tsukuba International House
About 20 rooms available
Concise room with bed, shower, and toilet
Free internet connection
One minute walk from TBH
Very low price: 3,400 yen for 5 nights and 6 days
For room reservation, please contact: swat-asia4@ml.affrc.go.jp
Daiwa Roynet Hotel Tsukuba
http://www.daiwaroynet.jp/english/tsukuba/
Okura Frontier Hotel Tsukuba
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http://www.okura-tsukuba.co.jp/eng/
Hotel Bestland (Tsukuba Express Kenkyu-gakuen-eki Kita-guchi)
http://www.hotel-bestland.co.jp/
Toyoko-Inn Tsukuba Express Kenkyu-gakuen-eki Kita-guchi
http://www.toyoko-inn.com/e_hotel/00228/index.html
etc.
Visa Information
Visitors from some countries will need a visa to enter Japan. Please apply
early as processing time may take a few months. Information is provided by
the Japan Ministry of Foreign Affairs.
http://www.mofa.go.jp/j_info/visit/visa/
Contact:

For more information, please contact: swat-asia4@ml.affrc.go.jp

Committees:

Organizing Committee
Sadao Eguchi, NIAES, Japan
Seiko Yoshikawa, NIAES, Japan
Kazunori Kohyama, NIAES, Japan
Toshiaki Ohkura, NIAES, Japan
Sunao Itahashi, NIAES, Japan
Shin-Ichiro Mishima, NIAES, Japan
Yasuhiro Nakajima, NIAES, Japan
Ken Nakamura, NIAES, Japan
Kei Asada, NIAES, Japan
Saeko Yada, NIAES, Japan
Nanae Hirano, NIAES, Japan
Kaoru Abe, NIAES, Japan
Takeshi Horio, NIAES, Japan
Kazuyuki Yagi, NIAES, Japan
Yoshiko Iizumi, JIRCAS, Japan
Kenta Ikazaki, JIRCAS, Japan
Kenji Matsumori, NARO, Japan
Motoko Shimura, NARO, Japan
Yuta Shimizu, NARO, Japan
Hirozumi Watanabe, TUAT, Japan
Tasuku Kato, TUAT, Japan
Julien Boulange, TUAT, Japan
Hisao Kuroda, Ibaraki University, Japan
Hiroaki Somura, Shimane University, Japan
Tatsumi Kitamura, Environmental Measures Division, Ibaraki Prefecture,
Japan
Kazutoshi Sugaya, Ibaraki Kasumigaura Environmental Science Center,
Japan
Scientific Committee
Jeff Arnold, USDA-ARS, USA
Julien Boulange, TUAT, Japan
Sadao Eguchi, NIAES, Japan
Philip Gassman, Iowa State University, USA
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Ryusuke Hatano, Hokkaido University, Japan
Yoshiko Iizumi, JIRCAS, Japan
Kenta Ikazaki, JIRCAS, Japan
Jaehak Jeong, Texas A&M AgriLife Research, USA
Tasuku Kato, TUAT, Japan
Kazunori Kohyama, NIAES, Japan
Muhamad Radzali Mispan, Malaysian Agricultural Research and
Development Institute, Malaysia
Balaji Narasimhan, Indian Institute of Technology-Madras, India
Kim Loi Nguyen, Nong Lam University, Vietnam
Wei Ouyang, Beijing Normal University, China
Hui Shao, University of Guelph, Canada
Hiroaki Somura, Shimane University, Japan
Raghavan Srinivasan, Texas A&M University, USA
Hirozumi Watanabe, TUAT, Japan
Xianhong Xie, Beijing Normal University, China
Seiko Yoshikawa, NIAES, Japan
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MARCO Satellite International Workshop 2015
– Adoption and adaptation of SWAT for Asian crop production
systems and water resource issues –

International SWAT-Asia Conference IV (SWAT-Asia IV)

PROGRAM
Overview of the Schedule from Monday 19 to Friday 23 October 2015

Venue:
Oral & Poster Session

SWAT Training Workshop

Tsukuba Bioscience Hall (TBH)
Loc.
Kannondai 2-1-9, Tsukuba, Ibaraki 305-8601, Japan
Tel.
+81-29-838-7201
H.P.
http://sto.affrc.go.jp/en
Large Meeting Room, 2nd Floor of the National Institute for AgroEnvironmental Sciences (NIAES)
Loc.
Kannondai 3-1-3, Tsukuba, Ibaraki 305-8604, Japan
Tel.
+81-29-838-8326
H.P.
http://sto.affrc.go.jp/en

Monday, October 19

Arrival of participants
Registration
16:00

Two Pick-up Microbuses (A & B) to TBH are waiting for the participants at the Parking
Lot besides the Tsukuba Center Bus Terminal from15:45 to 16:00

16:30

Registration at TBH (registration is also available during daytime of the Conference)

17:30

Icebreak at the Cafeteria, 1st Floor of TBH

19:00

Closing

19:30

Two Pick-up Microbuses (A & B) are leaving from TBH via a few hotels for (A)
Tsukuba Center Bus Terminal, and (B) Hotel Toyoko Inn Tsukuba Express Kenkyugakuen-eki Kita-guchi (near the Tsukuba Express Kenkyu-gakuen-eki Station)
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Tuesday, October 20

Conference 1st day
08:00

Two Pick-up Microbuses (A & B) via a few hotels to TBH are waiting for the
participants at the following places from 7:45 to 8:00: (A) Tsukuba Center Bus
Terminal, and (B) Hotel Toyoko Inn Tsukuba Express Kenkyu-gakuen-eki Kita-guchi
(near the Tsukuba Express Kenkyu-gakuen-eki Station)

Opening Session
09:00
Opening address
Kiyotaka Miyashita
President of NIAES, Japan
Introduction of SWAT-Asia IV
Kaoru Abe
Director of Carbon & Nutrient Cycles Division, NIAES, Japan

Session 1: Global SWAT applications and Asian perspective
Moderator:
Kaoru Abe, NIAES, Japan
Hirozumi Watanabe, TUAT, Japan
09:15
S1–1 【Keynote】The Soil and Water Assessment Tool (SWAT) ecohydrological
model circa 2015: Global application trends, insights and issues
Philip W Gassman
Center for Agricultural and Rural Development, Iowa State Univ., USA
10:00
S1–2 【Invited】Improving hydrological simulations with SWAT for paddy
watersheds: Model development and data assimilation
Xianhong Xie
Beijing Normal Univ., China
10:30

Coffee Break & Group Photo

11:00

S1–3 SWAT application for water and mass balance analysis in lowland paddy fields
Tasuku Kato
TUAT, Japan
S1–4 Application of SWAT hydrologic model in Malaysia: Recent status
Muhamad Radzali Mispan
Malaysian Agricultural Research and Development Institute, Malaysia

11:30

12:00

Lunch Break & Poster Session
(12:50~13:00, Scientific Committee Meeting)

Session 2: Impacts of land use and climate changes on watershed processes
Moderator:
Hui Shao, Univ. Guelph., Canada
Ryusuke Hatano, Hokkaido Univ., Japan
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13:30

14:00

14:30

S2–1 【Invited】Assessing impacts of land use change and climate change on soil and
water resources in the Srepok Watershed, Central Highland of Vietnam
Kim Loi Nguyen
Research Center for Climate Change (RCCC) – Nong Lam Univ., Vietnam
S2–2 Application of Markov Chain and Cellular Automata models to predict land use
change in Vu Gia Thu Bon Watershed, Vietnam
Hoang Tu Le
RCCC – Nong Lam Univ., Vietnam
S2–3 Modeling the impact of climate change on sediment transport; A case study using
an integrated approach
Nor Faiza Abd Rahman
Univ. Teknologi MARA, Malaysia

15:00

Coffee Break

15:30

S2–4 The influence of soil and vegetation parametrisation on water balance modelling
in two micro-catchments with contrasting land use in the Brazilian tropical monsoon
climate
Gabriele Lamparter
Univ. Göttingen
S2–5 Investigating precipitation, surface runoff, and sediment runoff relations used in
SWAT through rainfall simulator experiments in Japan
Farag Malhat
TUAT, Japan
S2–6 The diffuse pollution measures for the integrated lake basin management of the
eutrophic lake
Hisao Kuroda
Ibaraki Univ., Japan

16:00

16:30

17:00

Closing & Dinner Break

SWAT Training Workshop (Day 1)
Beginner & Advanced SWAT Training Course
18:00
※ Large Meeting Room, 2nd Floor of NIAES (~15 minute walk from TBH)
Instructor:
Jaehak Jeong, Texas A&M University, USA
Balaji Narasimhan, Indian Institute of Technology-Madras, India
Kim Loi Nguyen, Nong Lam Univ., Vietnam
Younggu Her, Texas A&M University, USA
Julien Boulange, TUAT, Japan
21:00

Closing
Two Pick-up Microbuses (A & B) are leaving from NIAES via a few hotels for (A)
Tsukuba Center Bus Terminal, and (B) Hotel Toyoko Inn Tsukuba Express Kenkyugakuen-eki Kita-guchi (near the Tsukuba Express Kenkyu-gakuen-eki Station)
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Wednesday, October 21

Conference 2nd day
08:00

Two Pick-up Microbuses (A & B) via a few hotels to TBH are waiting at the following
places from 7:45 to 8:00: (A) Tsukuba Center Bus Terminal (close to the Okura
Frontier Hotel Tsukuba, Main Building), and (B) Hotel Toyoko Inn Tsukuba Express
Kenkyu-gakuen-eki Kita-guchi (near the Tsukuba Express Kenkyu-gakuen-eki Station)

Session 3: Modification and applications of SWAT in rice paddy watersheds for rational
management of soil and water resources
Moderator:
Yoshiko Iizumi, JIRCAS, Japan
Xianhong Xie, Beijing Normal Univ., China
09:00
S3–1 【Keynote】Application of APEX and SWAT for hydrologic simulation of rice
paddies
Jaehak Jeong
Blackland Research Center, Texas A&M Univ., USA
09:45
S3–2 【Invited】A process-based algorithm for simulating terraces in SWAT
Hui Shao
Univ. Guelph, Canada
10:15

Coffee Break

10:45

S3–3 SWAT (Soil and Water Assessment Tool) application in Japan
Hiroaki Somura
Shimane Univ., Japan
S3–4 Sub-hourly hydrology simulation using the new modular SWAT code
Younggu Her
Blackland Research Center, Texas A&M Univ., USA

11:15

11:45

Lunch Break & Poster Session
Moderator:

13:30

14:00

14:30

15:00

Kim Loi Nguyen, Nong Lam Univ., Vietnam
Tasuku Kato, TUAT, Japan
S3–5 【Invited】Development and testing of irrigation modules for rice paddy using
SWAT
Balaji Narasimhan
Indian Institute of Technology (IIT)-Madras, India
S3–6 Simulating pesticide fate and transport in rice paddy fields using detailed
management data
Julien Boulange
TUAT, Japan
S3–7 Pesticide loss simulation in a typical agricultural watershed of Sanjiang Plain
Guanqing Cai
Beijing Normal Univ., China
Coffee Break
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15:30

16:00

16:30

S3–8 Estimation of sediment and nutrient discharges from suburban agricultural
catchment in western Japan, using SWAT
Yuta Shimizu
National Agriculture and Food Research Organization (NARO) Western
Region Agricultural Research Center, Japan
S3–9 SWAT model, remote sensing and GIS for quantitative risk assessment of rice
yield reduction due to soil loss
Jeark A Principe
Univ. Philippines Dilliman, Philippines
S3–10 The relationship between nitrogen dynamics and denitrification activity
Xiaolan Lin
The United Graduate School of Agricultural Science, TUAT, Japan

17:00

Closing

18:00

Pick-up Bus from TBH to the Conference Dinner
Hotel Grand Shinonome
Loc.
Onozaki 488-1, Tsukuba, Ibaraki 305-0034, Japan
Tel.
+81-29-856-2111
H.P.
http://www.hg-shinonome.co.jp/

Thursday, October 22

Conference 3rd day
08:00

Two Pick-up Microbuses (A & B) via a few hotels to TBH are waiting at the following
places from 7:45 to 8:00: (A) Tsukuba Center Bus Terminal (close to the Okura
Frontier Hotel Tsukuba, Main Building), and (B) Hotel Toyoko Inn Tsukuba Express
Kenkyu-gakuen-eki Kita-guchi (near the Tsukuba Express Kenkyu-gakuen-eki Station)

Session 4: Non-SWAT & new-SWAT: Further needs and challenges of watershed scale models
Moderator:
Seiko Yoshikawa, NIAES, Japan
Philip W Gassman, Iowa State Univ., USA
09:00
S4–1 【Keynote】Some aspects in development and application of radiocesium
simulation model using SWAT
Ryusuke Hatano
Hokkaido Univ., Japan
09:45
S4–2 Soil carbon flux under intensive tillage practice and response of crop yield under
climate change
Wei Ouyang
Beijing Normal Univ., China
10:15

Coffee Break
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10:45

11:15

S4–3 Factors of emergence of legacy nitrogen in Andosol-dominated watersheds
Sunao Itahashi
NIAES, Japan
S4–4 Evaluating irrigation strategies for rice using WEAP-MABIA model: A case study
in Region-I of Sardar Sarovar Command Area, India
Gopal H Bhatti
The Maharaja Sayajirao Univ. Baroda, India

11:45

Lunch Break & Poster Session
(12:50~13:00, Scientific Committee Meeting)

Session 5: Soil resources and functions in Asian watersheds
Moderator:
Kenta Ikazaki, JIRCAS, Japan
Kazunori Kohyama, NIAES, Japan
13:30
S5–1 Canceled
14:00
S5–2 Malaysian soil data in SWAT hydrological model
Khairi Khalid
Univ. Teknologi MARA, Malaysia

Wrap-up Session
14:30
Summary of the Conference (Oral & Poster Sessions)
General discussion
Future research direction for SWAT applications in Asia and the world

Closing Session
15:00
Closing remarks
Osamu Koyama
Vice President of JIRCAS, Japan

Excursion to Soil Museum (continued from the Soil Session 5)
15:30
Visiting Soil Museum in the Natural Resources Inventory Museum of NIAES
17:00

Dinner Break

SWAT Training Workshop (Day 2)
18:00
Beginner & Advanced SWAT Training Course
※ Large Meeting Room, 2nd Floor of NIAES (~15 minute walk from TBH)
Instructor:
Jaehak Jeong, Texas A&M University, USA
Balaji Narasimhan, Indian Institute of Technology-Madras, India
Kim Loi Nguyen, Nong Lam Univ., Vietnam
Younggu Her, Texas A&M University, USA
Julien Boulange, TUAT, Japan
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21:00

Closing
Two Pick-up Microbuses (A & B) are leaving from NIAES via a few hotels for (A)
Tsukuba Center Bus Terminal, and (B) Hotel Toyoko Inn Tsukuba Express Kenkyugakuen-eki Kita-guchi (near the Tsukuba Express Kenkyu-gakuen-eki Station)

Friday, October 23

Conference 4th day
Scientific Field Excursion
Understanding the irrigated rice paddy & intensive agricultural systems in Kasumigaura Basin
08:00

Leaving Tsukuba Center Bus Terminal
Rice paddy watershed at the foot of Mt. Tsukuba / Large-scale irrigation system
Lotus cultivation area along the Coast of the Lake Kasumigaura
Lunch Break at Ibaraki Kasumigaura Environmental Science Center
Lecture in Ibaraki Kasumigaura Environmental Science Center
Kasumigaura Fureai Land
Hokota River Watershed

18:00

Return to Tsukuba Center Bus Terminal

Saturday, October 24

Departure of Participants
Note:

Shuttle Buses from Tsukuba Center Bus Terminal to Narita/Haneda Airport should be reserved by
the day before the departure. Please ask your hotel front desk for the reservation of your Bus.
Moreover, you should buy the bus ticket by yourself at Tsukuba Center Bus Terminal.

Have a nice trip!

11

Tuesday, October 20 ~ Thursday, October 22

Poster Session
Note:

The Organizing Committee of SWAT-Asia IV (SWAT-Asia IV Secretariat) is planning to give the
Best Poster Award to one (or more) poster presenters in this session. The Organizing Committee
will decide the Best Poster Award according to the suggestions from the Scientific Committee
who will report one (or more) Best Poster Award candidates based on the fair and strict
discussion in reference to the voting results from all the participants.
Please vote for the best poster presentation!

P–1

Canceled

P–2

Canceled

P–3

Canceled

P–4

Canceled

P–5

Canceled

P–6

Canceled

P–7

Canceled

P–8

Development of ArcSWAT input datasets for national scale hydropower resource assessment
scheme – The case of the Philippines
Greyland C Agno
Univ. Philippines Diliman, Philippines

P–9

Simulation of soil moisture balance with conjunctive use of groundwater and canal water
irrigation: A case study for castor crop in Region-I of Sardar Sarovar Command Area
Hareshkumar M Patel
The Maharaja Sayajirao Univ. Baroda, India

P–10

Land capability and soil-crop suitability for agriculture use in Kedah using GIS
Hasliana Kamaruddin
Malaysian Agriculture Research and Development Institute (MARDI), Malaysia

P–11

Canceled

P–12

Applying SWAT model to estimate water, sediment, and nutrient movements in a rice paddy
watershed, Ibaraki, Japan
Seiko Yoshikawa
National Institute for Agro-Environmental Sciences (NIAES), Japan

P–13

Canceled
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P–14

Impacts of climate change on hydrological components of the Kelantan River Basin, Malaysia
MouLeong Tan
Univ. Teknologi Malaysia, Malaysia

P–15

Assessment of ASTER and SRTM derived digital elevation model for highland areas of
Peninsular Malaysia Region
Muhammad Zamir Abdul Rasid
Univ. Putra Malaysia, Malaysia

P–16

Canceled

P–17

Soil moisture in Taman Tropika Kenyir: The critical component for climate smart irrigation
management
Norlida Mohamed Hamim
MARDI, Malaysia

P–18

Canceled

P–19

Application of SWAT and geospatial techniques in hydropower resource assessment – A case of
Liangan River, Mindanao, Philippines
Rowane May A Fesalbon
Univ. Philippines, Philippines

P–20

SWAT model improvement for discharge process in rice paddies
Ryota Tsuchiya
Tokyo Univ. Agriculture and Technology (TUAT), Japan

P–21

Concentrations of heavy metal along watershed Gradient in Cameron Highlands Using ArcGIS
Siti Humaira Haron
Univ. Kebangsaan Malaysia, Malaysia

P–22

Estimation of sediment yield and surface runoff using SWAT model in Joumine River Catchment
in Tunisia
Slim Mtibaa
Univ. Tsukuba, Japan

P–23

Canceled

P–24

Canceled

P–25

Simulating surface flow and base flow in Po Ko Catchment, Kon Tum Province, Vietnam
Vo Ngoc Quynh Tram
Nong Lam Univ., Vietnam

P–26

Canceled
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Tuesday, October 20 & Thursday, October 22

SWAT Training Workshop
SWAT Training Workshop for Advanced Users

Instructor:
Drs. Jaehak Jeong and Younggu Her
Blackland Research Center, Texas A&M University, USA
Course Description
Workshop participants will learn to use tools for calibrating SWAT parameters related to streamflow,
sediment yield, and nutrient transport in watershed modeling. The workshop will be carried out with
hands-on exercises of SWAT Editor, SWAT Check, and SWAT-CUP using an example watershed
dataset. Participants will learn techniques for conducting manual calibration as well as automatic
calibration.

Schedule
October 20 (Day 1):
- 18:00-18:20 Welcome and Introduction
- 18:20-19:00 SWAT Calibration Basics (Jeong)
- 19:10-20:30 Manual Calibration Hands-on Exercise (Her)
 SWAT Editor
 SWAT Check
- 20:30-21:00 Discussion and Wrap-up
October 22 (Day 2):
- 18:00-18:30 SWAT-Cup Basics (Jeong)
- 18:30-20:30 SWAT-Cup Hand-on Exercise (Her)
- 20:30-21:00 Discussion and Wrap-up
Note



Participants must bring their own laptop computers to the classroom for hands-on exercise
Participants are required to install the following software programs on their laptop computers
before the workshop:
o
o
o

SWAT-CUP V.5.1.6.2 (http://swat.tamu.edu/software/swat-cup/)
SWAT Editor (http://swat.tamu.edu/software/arcswat/swateditor/)
SWAT CHECK 1.2 (http://swat.tamu.edu/software/swat-check/)
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SWAT Training Workshop for Beginners
Instructor:
Dr. Balaji Narasimhan
Department of Civil Engineering, Indian Institute of Technology Madras, INDIA

Course Description
The participants will gain knowledge of working with open source GIS (Quantum GIS - QGIS) and
the QGIS interface for the watershed model SWAT (QSWAT) through hands-on sessions following
theoretical overview.

Schedule
October 20 (Day 1):
- 18:00-18:20 Welcome and Introduction
- 18:20-19:00 SWAT model overview and applications (Lecture)
- 19:10-20:30 Hands-on session with QSWAT
 Watershed delineation
 Landuse and soil overlay
 HRU delineation
- 20:30-21:00 Discussion and Wrap-up
October 22 (Day 2):
- 18:00-19:00 Weather and remaining inputs to develop SWAT model
 Review of summary outputs
- 19:10-20:10 Finish SWAT simulation using QSWAT interface
 Visualization and interpretation of SWAT outputs through QSWAT
- 20:10-20:30 Calibration and validation techniques (theory)
 Review model calibration through the model interface
- 20:30-21:00 Discussion and Wrap-up
Note







Participants must bring their own laptop computers to the classroom for hands-on exercise
Follow the instruction for QGIS and QSWAT installation in the following page
(http://swat.tamu.edu/software/qswat/). A summary of this is given below.
Install QGIS (http://qgis.org/downloads/QGIS-OSGeo4W-2.6.1-1-Setup-x86.exe)
o Use the default folder C:¥Program Files¥QGIS Brighton as the installation folder
Install QSWAT (http://swat.tamu.edu/media/114697/qswatinstall11exe.zip)
Install SWAT Editor 2012 in its standard place (C:\SWAT\SWATEditor)
(http://swat.tamu.edu/media/114875/swateditor_install_201210_218.zip)
QSWAT Requirements
o Microsoft Windows XP to 10
o Microsoft .Net Framework 3.5
o Microsoft Access, as the interface uses an Access Database
o Text editor and a tool to unzip archived files
o SWAT Editor - requirements include
o Adobe Acrobat Reader version 7 or higher
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Conference Overview
Time

19 Mon

8:00 AM
8:15 AM
8:30 AM
8:45 AM
9:00 AM

20 Tue

21 Wed

22 Thu

23 Fri

(8:00) Pick-up Microbus (A) from Tsukuba Center Bus Terminal (Okura Frontier Hotel
Tsukuba, Main Building) via a few hotels to TBH
Pick-up Microbus (B) from Tsukuba Express Kenkyugakuen-eki Station (Hotel Toyoko
Inn Tsukuba Express Kenkyugakuen-eki Kita-guchi) via a few hotels to TBH
Opening Address
Session 3: Modification and
Session 4: Non-SWAT & newapplications of SWAT in rice paddy
SWAT: Further needs and challenges
Session 1: Global SWAT applications
watersheds for rational
of watershed scale models
and Asian perspective
management of soil and water
(S4-1, S4-2)
(S1-1, S1-2, S1-3, S1-4)
resources (S3-1, S3-2)

10:00 AM

Coffee Break

Coffee Break

Session 3 Continued
(S3-3, S3-4)

Session 4 Continued
(S4-3, S4-4)

Lunch Break & Poster Session
(P1-P26)

Lunch Break & Poster Session
(P1-P26)
(12:50-13:00, Scientific Committee
Meeting)

Coffee Break & Group Photo
11:00 AM
Session 1 Continued
(S1-3, S1-4)
12:00 PM
Lunch Break & Poster Session
(P1-P26)
(12:50-13:00, Scientific Committee
Meeting)

1:00 PM

Session 2: Impacts of land use and
climate changes on watershed
processes (S2-1, S2-2, S2-3)

2:00 PM

Session 3 Continued
(S3-5, S3-6, S3-7)

Session 5: Soil resources and
functions in Asian watersheds
Wrap-up Session

3:00 PM

4:00 PM

5:00 PM

6:00 PM

Coffee Break

Coffee Break

Closing Session

Session 2 Continued
(S2-4, S2-5, S2-6)

Session 3 Continued
(S3-8, S3-9, S3-10)

Excursion to Soil Museum

Closing & Dinner Break

Closing

Dinner Break

Registration

Ice break

(6:00) Pick-up Microbus from
TBH to the Conference Dinner

7:00 PM

8:00 PM

9:00 PM

Beginner & Advanced SWAT
Training Course
(7:30) Pick-up
Microbus from
TBH via a few
hotels to (A)
Tsukuba Center
Bus Terminal or
(B) Tsukuba (9:00) Pick-up Microbus from TBH
Express
via a few hotels to (A) Tsukuba
KenkyugakuenCenter Bus Terminal or (B)
eki Station
Tsukuba Express Kenkyugakueneki Station

Beginner & Advanced SWAT
Training Course

(9:00) Pick-up Microbus from
TBH via a few hotels to (A)
Tsukuba Center Bus Terminal or
(B) Tsukuba Express
Kenkyugakuen-eki Station
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The Soil and Water Assessment Tool (SWAT) Ecohydrological Model Circa
2015: Global Application Trends, Insights and Issues
Philip W Gassman1, Jeffrey G Arnold2, Raghavan Srinivasan3
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ABSTRACT
The Soil and Water Assessment Tool (SWAT) is one of the most widely used watershed-scale water
quality models in the world. Over 2,000 peer-reviewed SWAT-related journal articles have been published
and hundreds of other studies have been published in conference proceedings and other formats. The use of
SWAT was initially concentrated in North America and Europe but has also expanded dramatically in other
countries and regions during the past decade including Brazil, China, India, Iran, South Korea, Southeast
Asia and eastern Africa. The SWAT model has proven to be a very flexible tool for investigating a broad
range of hydrologic and water quality problems at different watershed scales and environmental conditions,
and has proven very adaptable for applications requiring improved hydrologic and other enhanced simulation
needs. We investigate here the various technological, networking, and other factors that have supported the
expanded use of SWAT, and also highlight current worldwide simulation trends and possible impediments
to future increased usage of the model. Examples of technological advances include easy access to web-based
documentation, user-support groups, and SWAT literature, a variety of Geographic Information System
(GIS) interface tools, pre- and post-processing calibration software and other software, and an open source
code which has served as a model development catalyst for multiple user groups. Extensive networking
regarding the use of SWAT has further occurred via internet-based user support groups, model training
workshops, regional working groups, regional and international conferences, and targeted development
workshops. We further highlight several important model development trends that have emerged during the
past decade including improved hydrologic, cropping system, best management practice (BMP) and pollutant
transport simulation methods. In addition, several current SWAT weaknesses will be addressed and key
development needs will be described including the ability to represent landscapes and practices with more
spatial definition, the incorporation of a module specifically designed to simulate rice paddy systems and
algorithms that can capture plant competition dynamics such as occur in complex tree/crop systems and
interactions between crops and weeds.
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Improving Hydrological Simulations with SWAT for Paddy Watersheds:
Model Development and Data Assimilation
Xianhong Xie1, Yuanlai Cui2
1
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Beijing 100875, China

2

State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan
430072, China
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ABSTRACT
Paddy rice requires a great amount of water irrigation during its growing period compared to other food
crops. Understanding the impact of irrigation and drainage practice on the hydrological cycle is critical to
managing water resources and to achieving high rice production in a paddy watershed. Although the official
release version of SWAT has a module of water balance regarding paddy fields, it still requires substantial
improvement to account for human activities and water redistribution at various spatial scales. Moreover, the
performance of SWAT is susceptible to uncertainties from model input, model structures and parameters. The
objectives of this study are 1) to develop a new module in SWAT to simulate hydrological processes in paddy
watersheds, and 2) to quantify various uncertainties using data assimilation techniques. We improved the
SWAT model by incorporating the principle of irrigation and drainage. The shape of rice paddy system is
represented as a separate hydrological response unit (HRU) rather than a pothole. A controlling irrigation
scheme is introduced to manage the irrigation and drainage practice, so that the irregular irrigation and
drainage practice by different farmers is reasonably characterized. Irrigation can draw water from local water
storages, such as small ponds and reservoirs, and provide water to paddy fields at any time if water requested.
The model was tested in Zhanghe Irrigation District, China, and it shows better performance of reproducing
the hydrograph than the official version of SWAT. Based on this improved model, we will present the
coupling of SWAT with a data assimilation technique, i.e., the ensemble Kalman filter. This technique is
favorable to combine complementary information from hydrological models and multi-source observations
(e.g., in-situ observations, remote sensing retrieval data). Therefore, data assimilation has a potential
advantage to enhance the model reliability and reduce simulation uncertainties.
Keywords: SWAT; Rice paddy system; Irrigation and drainage; Uncertainty; Data assimilation
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SWAT Application for Water and Mass Balance Analysis in Lowland Paddy
Fields
Tasuku Kato1,2, Ryota, Tsuchiya1
1
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ABSTARCT
Regarding irrigation and drainage in lowland paddy fields, drainage process from paddy fields is quite
complicated. As hydrological process and water management are so complex that it is difficult to understand
clearly, analysis model development is delayed than upland watershed model. In this research, the
improvement of SWAT (Soil and Water Assessment Tool) model for a paddy watershed was conducted. First,
modification of surface inundated process was developed in improved pot hole option. Those modification
was evaluated by monitoring data. Second, the monitoring data in river and drainage channel in lowland
paddy fields from 2012 to 2014 were analyzed to understand discharge characteristics. As a case study,
Imbanuma basin and Sakura river watershed, Japan, was chosen as typical land and water use in lowland
paddy fields basin. Daily hydrological fluctuation was too complex to estimate. Then, to understand surface
and ground water discharge characteristics in irrigation (Apr-Aug) and non-irrigation (Sep-Mar) period, the
water and material balance analysis was conducted. The analysis was composed two parts, watershed and
river channel blocks. As results of model simulation, output was satisfactory in NSE, but uncertainty was
large. It would be coming from discharge process in return water. Through this water exchange process,
nutrient loads were exchanged between river and paddy fields components. It suggested that discharge from
paddy fields was not only responded to rainfall but dynamically related with river water table. In lowland
paddy fields, discharge process is dynamically changed. This function of paddy fields showed that flood was
mitigated and temporally held as storage in ground water.
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Application of SWAT Hydrologic Model in Malaysia; Recent Status
Muhamad Radzali Mispan1, Khairi Khalid2, Mohd Fozi Ali3, Nor Faiza Abd Rahman3,
Siti Humaira Haron4
1
2

Faculty of Civil Engineering, Universiti Teknologi MARA Pahang, Jengka, Malaysia
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ABSTRACT
Hydrologic models are particularly useful tools in enabling the modeler to investigate many practical
and great issues that arise during planning, design, operation, and management of water resources systems.
In Malaysia, there are numbers of commercial hydrologic models have been practised to model the river
basin including small scale and larger size of the watershed. It ranges from the empirical to physical, or
stochastic to distributed models including the InfoWorks River Simulation (IWRS), InfoWorks Collection
System (IWCS), MIKE SHE, and Stormwater Management Model (XP-SWMM). The open sources
watershed models are also observed to be used to model the watershed. The models include the Soil Water
Assessment Tools (SWAT), Hydrologic Engineering Centre-The Hydrologic Modeling System
(HEC-HMS), Kinematic Runoff and Erosion model (KINEROS) software and Long-Term Hydrologic
Impact Analysis (L-THIA) program are among publicly available models that have been utilized to model
the river basin in the country. Among these models, the physically based distributed model SWAT is well
established for analyzing the impacts of land management practices on water, in large complex watersheds.
The paper was reported the overview and application of the hydrological modelling in Malaysia. Further
discussion on the application of SWAT model in the country was highlighted in terms of the model
performance, the coverage of the related river basin that has been model using the model with their details
analysis of the study. The paper finally will highlight the current movement of SWAT Network of Malaysia
on the previous activities including workshops, conferences attended and also the future planning of the
networks.
Keywords: Hydrologic models; River basin; SWAT model; SWAT networks of Malaysia
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Assessing Impacts of Land Use Change and Climate Change on Soil and
Water Resources in the Srepok Watershed, Central Highland of Vietnam
Nguyen Thi Huyen1, Le Hoang Tu1,2, Nguyen Duy Liem1, Vo Ngoc Quynh Tram1,
Duong Ngoc Minh1, Nguyen Kim Loi1
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ABSTRACT
The Srepok river basin is located in the western side of the Truong Son mountain range, in the Central
Highlands of Vietnam. The basin distributes among four provinces: Gia Lai (2,900km2), DakLak
(10,400km2), DakNong (3,600km2) and Lam Dong (1,300km2). At present, there are many critical issues for
soil and water resources management in the basin. These problems range from hydrological variability to
environmental degradation (including pollution of waterways and deforestation of catchments), erosion and
resultant sedimentation of reservoirs, over-exploitation of groundwater, conflicts over the use of water for
different purposes, and trans-boundary conflicts. Therefore, to make suitable adaptation plans for soil and
water resources use in this basin, decision makers need to understand the extent of the potential impact of
both climate change and human activities on local soil and water resources. The objective of this research is
to investigate changes in stream flow, sediment load, and hydrological processes resulting from land use
change and climatic variation in the Srepok watershed, which is located in the DakLak and DakNong
province. For this purpose, plausible scenarios of land use change developed in GIS environment based on
current conditions and information from the area, and climate change scenarios built on outputs of GCMs
from the SEA-START (2009). These changes, individually or in combination, and then input into the semidistributed, physically based hydrological model (SWAT) to project future hydrological variables. The
observed stream flow data from Buon Don hydrological station used to calibrate for the period from 1990 to
2006 and then validate for the period from 2007 to 2010. Nash-Sutcliffe index and the coefficient of
determination reached good level with R2 = 0.90, NS = 0.68 in calibration and R2 = 0.89, NS = 0.64 in
validation respectively. After calibration and validation stages, it is necessary to statistic some water balance
components and ratios in watershed. SWAT Check can help users to have a general vision for watershed
through some water balance components such as precipitation, evaporation, surface flow, lateral flow, return
flow as well as flow out of watershed. Considering the ratio between flow and rainfall is demonstrated flow
availability in Srepok watershed more plentiful (over 60%) and the amount of evapotranspiration accounted
for about 36%. Regarding the contribution of total flow in watershed, groundwater (over 60%) is still
predominated than surface water in total flow. Therefore, groundwater is one of the biggest advantages in
Srepok watershed so that assess water availability in near future. The results of this research provide useful
information that decision-makers need in order to promote soil and water resources planning efforts in
Sprepok watershed, Central Highland, Vietnam.

23

Application of Markov Chain and Cellular Automata Models to Predict
Land Use Change in Vu Gia Thu Bon Watershed, Vietnam
Le Hoang Tu1,3, Tran Thong Nhat2, Nguyen Kim Loi1
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ABSTRACT
We usually use models to simulate nature processes. If we change model’s data input that will lead to
differences in the outputs. For SWAT model, we often establish land use or weather scenarios to simulate
water discharge, sedimentation, and water balance which kind of researches in this direction have been
perform quite common. Land use is one of four require input data for SWAT model which data can greatly
affect the accuracy of the SWAT model’s results. Land use data can collect at local government or download
from the Internet but this data usually have in the past or at the present and it often does not have in the future.
Land use planning data is based on the local economy development that does not base on the actual land use
change. When we used land use planning data of the local government for the SWAT model this made the
deviation in the forecast result. The objective of this research was to establish land use scenarios in the future
for the SWAT model. To achieve that objective research conducted to determine the trend of land use change
by using Markov chain algorithm after that study applied Multi Criteria Evaluation (MCE) and Cellular
Automata (CA) to create land use map base on that trend. The research used land use data in 2005 and 2010
in Vu Gia-Thu Bon watershed to predict land use scenarios for 2015. The study’s result was compared with
land use data in 2015 which was collected at the local government to assess the feasibility and reliability of
the study methodology.
Keywords: SWAT model; Land use data; Markov chain; Multi criteria evaluation; Cellular automata; Vu
Gia-Thu Bon watershed

24

Modeling the Impact of Climate Change on Sediment Transport: A Case
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ABSTRACT
Climatologic factors affect the hydrologic cycle. Thus, it raises concern on its effect on water resources.
While many studies have been undertaken to investigate the effects of climate change on water resources, the
study that addresses the impact on sediment tansport is minimal. This paper presents the impact of climate
change on sediment transport from few Regional Climate Model (RCM) scenarios. The study regards a hilly
area of Langat river basin, based on an integrated approach of (a) Artificical Neural Network on historical
sediment load, and (b) a calibrated application of Soil and Water Assessment Tool (SWAT), a semi
distributed hydrological model applied to the watershed. The Artificial Neural Network model performance
is considered good with the coefficient of determination (R2) > 0.70. SWAT model was calibrated with an R2
value above 0.70 for the calibration period. Examined climate change scenarios results in streamflow
characterstic altered and lead to increased sediment transport in the future. Significance in increasing trends
of sediment transport in a small scale watershed are deemed to provide a useful standpoint for researchers
involved in the study of climate change impact.
Keywords: Artificial Neural Network; Climate change; Sediment transport; Integrated approach
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The Influence of Soil and Vegetation Parametrisation on Water Balance
Modelling in Two Micro-Catchments with Contrasting Land Use in the
Brazilian Tropical Monsoon Climate
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ABSTRACT
In order to adequately simulate water balance components, numerical catchment models highly depend
on the parametrisation of distributed input data such as soil and vegetation. Especially when investigating
the effect of land use change, a model calibration with an expedient representation of vegetation, land
management and hydrological soil properties is paramount. In this study, the numerical modelling is realised
with the SWAT (Soil and Water Assessment Tool) model, which is especially suitable for this purpose,
because it includes a comprehensive plant growth module. The work bases on a three year field campaign of
two Brazilian tropical monsoon micro-catchments (one with natural vegetation, one with grazing and
cropping activity). For these catchments, data with an exceptionally high temporal and spatial resolution was
recorded. The bathymetry was developed using a differential GPS and laser scanning. Additionally, the
combination of field surveys and interviews with farm staff allowed us to accurately describe vegetation and
land management. Further, a close meshed network of soil samples was analysed with regard to their
hydrological characteristics. A climate station and additionally three rain gauges in each catchment delivered
continuous climate records. Also, discharge was measured in 10 minute intervals at the outlet of both
catchment and soil moisture was recorded at several positions throughout both catchments in regular intervals.
The experimental designed aims to quantify the influence of parametrisation and spatial interpolation by
comparing simulation results from a reference model setup (for both catchments) to several test model setups.
The reference model setup utilizes the highest level of detail from the collected data and is calibrated with
discharge and soil moisture data. The test model setups either use an alternative parametrisation or a different
spatial distribution of the input data. They are run with calibration parameters established in the reference
model calibration. Overall, the comparison of the modelled discharge dynamics for the different model setups
shows that spatial distribution is most relevant for the temporal discharge development, whereas alternative
model parametrisation results in different quantities of discharge generation for the different water balance
components.
Keywords: Land use; Land management; Micro-catchments; Parametrisation of soil and vegetation; Brazil
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Investigating Precipitation, Surface Runoff, and Sediment Runoff Relations
Used in SWAT through Rainfall Simulator Experiments in Japan
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ABSTRACT
The Soil and Water Assessment Tool (SWAT) model has been used in watersheds across the world to
predict water flow, sediment, and pollutants fate and transport. The estimation of these components primarily
relies on the accurate evaluation of surface runoff events. Indeed, surface runoff is a major process in
watershed which occurs when precipitation on the ground surface exceeds the infiltration rate of the soil. In
the SWAT model, this process can be estimated using two methods: the SCS curve number procedure, and
the Green and Ampt infiltration method. However, both methods require the curve number input to be defined.
The SCS curve number has been defined for a wide combination of land use and soil types, using more than
20 years of studies involving rainfall-runoff relationship across the US. However, there has been limited
research investigating the applicability of the relation between the curve number, surface runoff, and pollutant
runoff in Asia. Consequently, this research aims to clarify the applicability of the relations between
precipitation, soil surface runoff, and sediment runoff used in the SWAT model in Japan, by using a rainfall
simulator in field experiments. The field experiments were conducted in three replicated plots, at the
experimental farm of TUAT, Sakaecho, Fuchu, Japan. A plot consisted of 5 meters by 1 meter areas with a
5 % slope. Each plot was enclosed by using polyethylene plates of 30 cm high of which the bottom 10 cm
were driven into the ground. A runoff collector was installed at the end of the plot to collect water and
sediment runoff. The rate of the simulated rainfall was calibrated for 50 mm/h. After runoff started, water
and sediment amount in runoff were measured every 10 minutes for duration of one hour. The runoff patterns
were similar for all plots. The time runoff started was, on average, 20 minutes after the start of the experiment.
The curve number method predicted the runoff amounts that were observed during 2 rainfall experiments
relatively well (R2=0.23, RMSE=1.1 mm). The method was very sensitive to the initial measurement of the
soil water content. Both the MUSLE and the USLE methods were used to estimate the amount of sediment
loss from the experimental plots as a result of water runoff. The predicted amounts of sediment loss were in
the same order of magnitude as compared to observations. However, both methods overestimated the
observations, possibly due to the lower kinetic energy of the rainfall drop generated from the rainfall
simulator as compared to natural precipitation.
Keywords: SCS curve number; MUSLE; USLE; Sediment; Surface runoff; Rainfall simulator
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Application of APEX and SWAT for Hydrologic Simulation of Rice Paddies
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ABSTRACT
Rice paddies have shown to provide positive functions like ecosystems service or flood mitigation.
However, paddies are also known to be agricultural nonpoint sources of pollution. Rice is a staple crop in
many Asian countries and rice paddies comprise a significant portion of croplands. Agricultural
managements such as puddling, transplanting, irrigation management, and fertilizer/pesticide application has
significant effects on the bio-physical processes in the paddy field. However, few effort has been made to
integrating paddy management to hydrologic and water quality processes in simulation models. In this study,
a physically-based paddy algorithm is developed within Agricultural Policy and Environmental eXtender
(APEX) model and Soil and Water Assessment Tool (SWAT) model for water quality assessment of rice
paddies at the field- and watershed- scale and evaluated at two locations in Asia. At the field scale, APEX is
used to calibrate discharge and N yield for an experimental paddy field in Icheon, Korea (15 ha). At the
watershed scale, SWAT is calibrated for streamflow in an agricultural watershed of the Kashima river basin
in Japan (11,700 ha). Results show that at the Icheon field, the water balance is 28% of direct discharge, 28%
of evapotranspiration, and 44 % of infiltration. Consequently, the largest N yield was attributable to base
flow, followed by N in discharge flow and volatilization. Paddy algorithm is demonstrated to improve
watershed scale simulation. Compared to the CN method, the paddy algorithm improved percent bias from 9.2% to -3.7%, though no significant improvement was observed in reproducing the trend in streamflow
hydrograph. This new paddy algorithm will help develop paddy management plans for saving water resources
and improving water quality.
Keywords: SWAT; APEX; Paddy; Rice; Nonpoint pollution; Water quality
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A Process-Based Algorithm for Simulating Terraces in SWAT
Hui Shao1,2, Jianen Gao2, Claire Baffaut3
1
2

Department of geography, University of Guelph, Canada

Institute of Soil and Water Conservation, Northwest A&F University, Yangling County, Xi An City, Shaanxi
Province, China; Institute of Soil and Water Conservation, CAS and MWR, Yangling County, Xi An City,
Province, China
3

USDA-ARS Cropping Systems and Water Quality Research Unit, Columbia, MO

1

E-mail: shaoh@uoguelph.ca

ABSTRACT
Terraces in crop fields are one of the most important soil and water conservation measures that affect
runoff and erosion processes in a watershed. In large hydrological programs such as the Soil and Water
Assessment Tool (SWAT), terrace effects are simulated by adjusting the slope length and the USLE
P-factor. A process-based terrace algorithm, activated at the hydrological response unit (HRU) level, was
developed and incorporated into SWAT (version 2009) to simulate the environmental effects of different
kinds of terraces, i.e., normal and bench terraces. Normal terraces are common in the US and are designed
to hold water no longer than 24 or 48 hours. Bench terraces are more common in Asia, on steeper slopes,
and they can hold water for longer periods. The modified SWAT model was evaluated in both field and
watershed scales using runoff, sediment, nutrients, and plant yield data in China and the US. Terrace effects
on soil erosion and sediment transport in the upstream and middle sections of the Weihe River basin in the
Loess Plateau were further analysed using this new tool. Results indicated a 10.6% (28 million tons)
sediment reduction in the upstream and middle sections of the Weihe River because of terrace installation.
Terraces were also estimated to have decreased sediment transport at the outlet of the watershed by 16.2
million tons per year. The unit area sediment reduction from terrace installation was 3000 t/km2. Scientists,
water resources managers and conservationists will benefit from this process-based algorithm. Future
development of a GIS powered integrated modelling user interface will facilitate decision makers in
evaluating and optimizing terraces from both environmental and economic perspectives.
Keywords: Erosion; Modelling; SWAT; Terraces; Loess Plateau; Weihe River

30

SWAT (Soil and Water Assessment Tool) Application in Japan
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ABSTRACT
SWAT has been known in Japan since around the year 2005. At that time, SWAT did not spread entire
Japan quickly because of limited information such as usage and necessary data of the model. Accessibility
of GIS data also might affect for SWAT user population in Japan. The first appearance was the 4th
International SWAT conference in UNESCO-IHE., Delft, Netherlands 2007, and SWAT was applied to Hii
River basin, Shimane Prefecture, Japan. Only a short while later, SWAT workshop was held in Ibaraki
University in 2010 and 2011, that was made with great efforts by Dr. Kato in the university (Current
affiliation: Tokyo University of Agriculture and Technology, TUAT). Dr. Kato also organized a SWAT users
group in Japan and launched SWAT community web site in the Internet (http://zoukou.life.shimaneu.ac.jp/~somura/swat/index.html). In Japan, Several researchers have paid attention to hydrology / water
balance, and water quality in a basin, and combined it with other models. Nutrient loadings from non-point
sources are also high concern among researchers, especially from paddy fields. At present, SWAT is weak to
reproduce hydrology in paddy fields. To investigate its performance and to improve internal processes, Dr.
Kato applied SWAT against Yamada River watershed, a typical mosaic land use in an agricultural watershed
in Ibaraki Prefecture for the first time in Japan. Many peer-reviewed research papers have already been
published, and a lot of studies are reported in Japanese conference summaries and proceedings in recent years,
and the number of cases is increasing year by year.
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ABSTRACT
Recent enhancements of the SWAT model for sub-hourly simulation expanded its functionality to
storm modeling, and an object-oriented programming concept incorporated into the modular model codes is
expected to facilitate new module development and easy model maintenance. The modular SWAT code also
includes new databases shared with APEX and EPIC. In this study, the original and new modular SWAT
models were prepared for a small watershed and calibrated to streamflow measurements made using a
sampling-based heuristic optimization algorithm at the watershed outlet. Then, parameter values and
streamflow simulations of the two calibrated models were compared to each other to investigate significance
of the changes made in the modular codes, and differences found in the modeling outputs were tracked
through the codes and databases to identify their sources. Results demonstrated that the modular SWAT code
could enable more flexible watershed configuration using the object-oriented programming techniques and
more efficient parameter calibration by simplifying input file management strategies. Thus, the modular subdaily simulation module of SWAT was expected to be a useful and efficient tool to investigate hydrologic
processes involved with complicated interactions between watershed components in detail. In addition, this
study showed that improvements made in the database, equations and/or simulation approaches of the
modular SWAT could lead to modeling outputs different from those of the original one, and further
examinations in various application studies would be required to confirm if the new SWAT codes provide
outputs compatible and consistent with those of the original. This study provided ideas of how the modular
sub-hourly simulation codes were organized and what we have to do to keep consistency in modeling results
when shifting from the original to the new codes.
Keywords: SWAT; Modular code; Sub-hourly simulation; Hydrology simulation; Object-oriented
programming
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ABSTRACT
Rice paddy is the largest staple food consumed by the people around the world next only to maize.
However, among the top three cereals, maize, wheat and rice, together which account for 87% of total food
grain production, rice consumes the maximum amount of water to produce a unit weight of grain. SWAT is
increasingly being used to simulate the sustainability of rice production due to climate change. The irrigation
routines in SWAT are primarily developed to simulate agricultural crops that grow in non-flooded condition.
As paddy is a hydrophilic crop, it needs flooded condition for its optimal growth and vital metobolic functions.
In this study, the irrigation routines in SWAT have been modified to simulate flooded irrigation. For
realistically simulating the irrigation, the auto irrigation in SWAT has been modified to simulate the irrigation
demand based on the soil water deficit using the depletion factor. Further, conveyance efficiency and
application efficiency have been explicitly incorporated to realistically simulate the amount of irrigation
return flow to the aquifer. The modified irrigation routine is applied for a field in Gadana basin in Tamil
Nadu, India where roughly 75% to 90% of the agricultural lands grow paddy in flooded conditions during
the monsoons. Daily values of irrigation, percolation and evapotranspiration measurements were made, using
tubes installed in fields, scattered across the basin. These measurements coupled with ORYZA model is used
for validation.
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ABSTRACT
Modifications of the SWAT model have been reported for simulating or improving the accuracy of the
predictions of the model. While most of these modifications focused on hydrological aspects, few studies
improved or discussed the pollutant transport schemes implemented in SWAT. Recently, the source code of
the SWAT model was modified for predicting the fate and transport of pesticide applied to rice paddies in
watersheds. The new model (PCPF-1@SWAT model) was validated in Japan for simulating the fate and
transport of mefenacet in the Sakura River (Ibaraki prefecture, Japan). Modeling pollutant transport using the
original SWAT model revealed some inflexibilities for accounting the effect of farmer’s management
activities such as cultivation schedules. However, such schedules including pesticide application timing
greatly affect pesticide loading for both its magnitude and its timing. Therefore, objectives of this study are
to discuss the key problems for modeling pollutant transport from rice paddy in watershed scale and present
useful methodology that was implemented into the PCPF-1@SWAT model. Rice paddies are by nature
highly connected to river networks and tributaries. Consequently, any point source pollution originating from
rice paddies can reach the river network of the watershed very quickly. As a result, it is crucial to use reliable
management data regarding the timing of human activities taking place in the watershed. In SWAT,
Hydrologic Response Units (HRUs) have been defined as lumped areas that possess unique combination of
land use, soil attribute and management. In practice however, the unique combination of management feature
result from the creation of HRUs since a unique management file (.mgt) is created for each HRU. Therefore
any knowledge of human operations that occur in the watershed cannot be used during the creation of HRUs.
A method was implemented into the PCPF-1@SWAT model present a method to deal with this problem and
improve the accuracy of the predicted pesticide concentrations in river. While lacking ArcGIS
implementation and relying merely on the manual edition of the input files, the approach is fairly simple and
can be used for improving the prediction of other pollutants such as sediment and nutrient. In addition the
method is also applicable to upland fields which even though are less connected to the river networks (lag)
would still benefit from the use of detail information regarding human operations to improve the accuracy of
the predicted pollutant fate and transport in watersheds.
Keywords: SWAT model; PCPF-1@SWAT model; Pollutant fate and transport; Management operation
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ABSTRACT
As the area of paddy land increased rapidly, the paddy land has become the main type of farmland in
the last decades in the Sanjiang Plain, China. The rice is widely planted with the expansion of paddy land.
To ensure the rice production, large amount of pesticides are put into the paddy land. Herbicides, which
account for 80%~90% of the total pesticide use, are the dominant pesticide type in the Sanjiang Plain,
China. Two herbicides, oxadiazon and bensulfuron-methyl, are widely used in paddy land in the Sanjiang
Plain. However, the pesticides used in paddy land have resulted in serious environmental problems, which
have raised concerns about water quality. High concentration of pesticides in water poses a serious threat to
human health. In the U.S., European Union and China, pesticides are all listed as priority pollutant on water
quality management. The primary goal of this study was to conduct a non-point source pollution risk
analysis for oxadiazon and bensulfuron-methyl. In this study, the Soil and Water Assessment Tool (SWAT)
was applied to simulate fate and transport of oxadiazon and bensulfuron-methyl for rice in a typical
agricultural watershed in the Sanjiang Plain, China. This watershed encompasses 14155 ha, and 31% the
area is in rice. After model testing, sensitivity analysis was performed to identify the governing processes
in pesticide fate with stochastic SWAT simulations. The results provided the temporal variation and the
geo-spatial distribution characteristics of the loads of oxadiazon and bensulfuron-methyl over the period of
2000-2013. In addition, the dynamics of pesticide movement was analysed in the watershed, which is
rapidly undergoing land use changes. The amount of oxadiazon and bensulfuron-methyl released to the
river during this period represented about 1%~10% of the total applied in the whole basin. With the water
quality standards from World Health Organization (WHO), U.S. EPA and China, the areas at risk of
pesticide pollution were identified based on the outputs generated by the model. The relationship of the
pesticide use and the pesticide concentrations in water and sediment was also analysed. High pesticide use
in paddy land was associated with high pesticide concentrations in water. This study is an important step in
understanding the modelling behaviour of oxadiazon and bensulfuron-methyl in SWAT and provides a
quantitative foundation for the management practices to reduce pesticide pollution in surface water.
Keywords: Soil and Water Assessment Tool (SWAT); Pesticide; Agriculture; Water quality; Sanjiang
Plain
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ABSTRACT
The objective of this study is to estimate sediment and nutrient discharges from a suburban agricultural
catchment that contains rice paddy field using Soil and Water Assessment Tool (SWAT) for evaluating the
applicability of the model. We examined the reproducibility of river discharge, sediment, and particulate and
dissolved inorganic forms of nutrients in the Takaya River, a tributary of the Ashida River in western Japan,
has a catchment area of 133km2 and a total stream length of 24km. The study area is characterized by a
temperate climate with annual mean precipitation and temperature of 1,117mm and 15.4°C, respectively. The
land-use type was categorized into forest (58%), residential area (18%), rice paddy field (16%), cultivated
field (3%) and others (5%). Results can be summarized as follows; the reproducibility of daily river discharge
is evaluated as very good during the periods of calibration and validation. The reproducibility of sediment
discharge shows acceptable results even though the model using empirical equations which has developed in
U.S.A. The reproducibility of particulate forms of nitrogen and phosphorus are evaluated acceptable as well
as sediment discharge. Although the model is evaluated to be capable of estimating sediment and particulate
forms of nutrient for agricultural watershed in western Japan, dissolved inorganic forms of nutrients have
underestimated. It could be encountered the underestimation if the catchment has been highly influenced by
domestic wastewater. From these results, it is confirmed that the estimation of sediment and its related
nutrients using SWAT is acceptable. However, the results suggest that the model should be used carefully
for dissolved inorganic nutrient for suburban agricultural watershed.
Keywords: Sediment; Nutrient; Suburban agricultural watershed
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ABSTRACT
Excessive soil loss can cause deterioration of soil’s physical and chemical properties leading to
reduction of crop yield. In the Philippines, rice is a major crop and is considered as the most staple food by
Filipino households. The onslaught of strong typhoons and conversion of agricultural areas to other land uses,
however, have brought less production of rice. Change in the climate regime can aggravate the situation if
proper risk assessment is not given priority in the national agricultural planning. This study presents the
quantitative way of risk assessment for rice yield reduction due to soil loss using Remote Sensing (RS),
Geographic Information Systems (GIS) and the Soil and Water Assessment Tool (SWAT) model. The study
areas are selected municipalities in the country’s largest river basin—the Cagayan River Basin—in the four
rice producing provinces in the Philippines. The model was calibrated and validated for the study area and the
inputs were then modified to consider the A1B climate change scenario of the Intergovernmental Panel on
Climate Change (IPCC) and the projected land use/land cover change. Hazard as defined in this study is the
probability of landslide (as represented by soil loss) to occur. Vulnerability, on the other hand, is determined
by the number of destructive floods that have occurred in the area from year 2005 to 2007. The element at risk
(R) is the rice yield which is equal to the average annual rice yield in kg per hectare. Results show that there
are 13 municipalities which have very high risk to rice yield reduction with the majority (6 municipalities)
located in the mountainous region of Nueva Vizcaya. Hilly and mountainous terrain, high average annual rice
yield and occurrence of destructive floods and landslides are among the major factors that contribute to such
very high risk. The study has also validated the applicability of SWAT model to the largest river basin in the
Philippines.
Keywords: SWAT Model; Remote sensing; GIS; Risk assessment; Rice yield reduction; Soil loss
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ABSTRACT
One of the main causes of eutrophication in closed water areas is the nitrogen load outflow of diffused
pollution. Two nitrogen pollution countermeasures, the reduction of nitrogen outflow from upland fields, and
the removal of nitrogen from paddy fields, were carried out in order to gain a better understanding of the
problem of nitrogen in agricultural fields. Reducing nitrogen outflow from upland fields made it possible to
clarify the vertical distribution of both the nitrogen dynamics and denitrification activity in layers of
agricultural soil. In 2013 and 2014 ten-meter borehole studies were carried out at various sites representing
different types of land-use. Denitrification activity was less than 0.4 Nμg g-wet-1 d-1 in each site. This shows
that denitrification is not possible when nitrogen infiltrates the subsoil layers and reaches the watershed.
From this, it can be seen how the overuse of nitrogen-based fertilize pollution is one of the major causes of
nitrogen pollution. In paddy field, seasonal variation in the thickness of the oxidation layer and its influence
on denitrification was studied from August to through October, 2014. We sampled 10 cm non-derangement
soil and measured the DO concentration per 200 µm. It was found that the oxide thickness had seasonal
variation, and it was thickest in September. The soil of the oxidation layers and reduced soil layers were
sampled for denitrification activity measurement. The highest denitrification activity of oxidation layers was
4.0 Nμg g-wet-1 d-1 at September, and reduced soil layers was 22.1 Nμg g-wet-1 d-1 at August. In conclusion,
it is clear from the above findings that an appropriate amount of fertilizer is the most important
countermeasure for nitrogen pollution in agricultural fields. Moreover, not only the surface of upland fields,
but also the reduced layers are important for denitrification. In addition, it was found that there is no clear
relationship between nitrogen removal and denitrification activity.
Keywords: Denitrification activity; Nitrogen removal; Land use
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ABSTRACT
The accident at the Fukushima Daiichi Nuclear Power Plant on 11 March 2011 has turned attention to
the fate of radiocesium (Cs) in terrestrial environments, because of its high release rate and long half-life
(30.1 yr). Cs is taken up by plant from soil, but strongly absorbed by soil particles and transported to river
with soil erosion. Long-term monitoring and prediction of Cs concentration in plant, soil and river water is
required in order to avoid the risk from Cs contamination. Generally, there is a strong correlation between
SS and Cs concentrations, therefore SS runoff prediction is very important and SWAT model is useful for
prediction of SS runoff. In order to predict Cs runoff and plant Cs uptake, we have developed Cs module in
SWAT (SWAT-Cs). Radiocesium has a competitive behaviour with potassium (K) in soil and plant systems
in terms of the phenomena of absorption by soil particles and uptake by plant. According to Absalom et al.
(1999), soil - plant transfer coefficient (Fv) and solid - liquid distribution coefficient (Kd) of Cs were assumed
as a function with soil K concentration. In order to predict soil K concentration, SWAT-Cs includes K module.
SWAT-Cs was applied to predict streamflow, SS, K and Cs runoffs measured in 2013 and 2014 at the upper
part of Hiso river watershed (445 ha) located at around 30 km northwest from the Nuclear Power Plant. Land
use data after accident were modified from paddy rice and upland crop fields to wild grass lands. Model
performance was evaluated by determination coefficient and Nash-Sutcliffe coefficient. Model performance
for daily streamflow prediction was satisfactory although there was a significant underestimation in snowfall
season. On the other hand, model performance for daily SS and Cs runoff predictions were not satisfactory.
There was a significant underestimation after continuous rainfall. Generally, in the occasion of surface
erosion, more rapid increase of SS concentration than the increase of streamflow is found. This pattern was
frequently found in this study. But sometimes, large episodic increase of SS without increase of streamflow
was found in this study. This may be due to channel degradation because of the abandonment of land
managements after the accidents. Predicted plant Cs uptake was very few and only 0.0001% of Cs deposition.
In order to predict plant Cs uptake accurately, it is recommended to gather the data of field managements as
well as soil and plant characteristics for model prediction, especially K application rates, Kd and Fv for K.
Keywords: Land degradation; Potassium; Radiocesium; SWAT; Watershed
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ABSTRACT
This research aims to soil carbon flux under intensive tillage practice in the freeze-thaw agricultural
area using Environmental Policy Integrated Climate (EPIC) model and the response of crop yield under
climate change. The EPIC is calibrated and validated. The different future climate scenarios were obtained
from the general circulation models (GCMs) from phase 5 of the Coupled Model Intercomparison Project
(CMIP5). Results show that annual peak values of the CO2 flux in paddy land are early April and October,
while it adds the late July in dryland. The variations of CO2 flux under the different tillage management
show the same trend. Specifically, the CO2 flux in paddy land is much lower under no tillage (NT) and
reduced tillage (RT) scenarios than it under the other three scenarios (conventional tillage and irrigation
(CTI), saved irrigation (SI) and reformed irrigation (RI)). In dryland, the CO2 flux becomes lower with the
less tillage, but always higher than that in paddy land. The relationship between CO2 flux and environmental
factor (rainfall events, soil moisture, soil temperature, and air temperature) has been obtained. Both in paddy
land and dryland, the rainfall events can promote the increase of CO2 flux. There are strong and positive
correlations between CO2 flux and soil temperature/air temperature. Future climate changes were analysed
with multi-model ensemble simulations of the representative concentration pathway 4.5/8.5 (RCP4.5/RCP8.5)
emission scenarios. In the projection, we find the temperature increasing caused by the climate change is the
main factor of the SOC content variation. Under the RCP4.5 and RCP8.5 scenarios, the variation trend is
same in dryland and paddy land, but it decreases faster in dryland as the strong carbon sequestration capacity.
As for the crop yield, the impact of climate change is complex. Under RCP 4.5 scenario, the crop yield in
paddy land appears a small increase then decrease; under RCP8.5 scenario, it appears the significant decrease
which even lower than the baseline. In dryland, under both RCP4.5 and RCP8.5 scenarios, the crop yield
shows a downward trend.
Keywords: Environmental Policy Integrated Climate (EPIC); Tillage and irrigation management; SOC;
Crop yield; Coupled Model Intercomparison Project (CMIP5); Climate change
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ABSTRACT
Water pollution by nitrogen (N) is a widespread environmental problem, especially in agricultural areas.
Measures to mitigate this problem, such as environmentally-friendly agriculture, have been developed and
implemented widely, but in many areas the pollution has persisted. One cause of this persistency is so-called
“legacy N” that has been applied historically but still remains in the soil-groundwater system. In this study,
we sought to elucidate the factors contributing to the emergence of the legacy N in watersheds around Lake
Kasumigaura, Japan, where agriculture, including livestock production, has thrived on volcanic ash soils
(andosols) and where a relationship analysis showed a significant time-lag in changes in N concentrations in
river waters after N loads were generated in the watersheds. We focused on the vertical movement of N in
representative soil profiles in each watershed using the Leaching Estimation and Chemistry Model
(LEACHM), a one-dimensional water and solute transport simulation model. The results of a simulation of
a 4-m deep profile show that long-term variation in N concentration in leachates was well correlated with the
variation in N concentration in corresponding rivers and was delayed by about 10 years after N loads were
generated on the soil surface. In the same profile, when the anion exchange capacity (AEC) of the soil (one
of the typical characteristics of andosols) was excluded, the time-lag became shorter by a few years. In
another profile with a different texture (sand dune regosol), neither the time-lag nor the excess N storage in
the profile was observed. Based on these results, we conclude that the AEC and texture, in particular the
substantial water holding capacity of andosols, are contributing factors in the emergence of legacy N in the
area.
Keywords: Andosols; Anion exchange capacity; Groundwater; LEACHM; Legacy N; Water holding
capacity
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ABSTRACT
Water being scarce and a limited source in arid and semi-arid regions needs optimum utilization.
Agriculture is the largest user of water across the globe. Bridging gap between supply and demand of water
needs precise estimation of evapotranspiration. Poorly managed irrigation system can lead to salinity, water
logging, reduction in yield etc. In this background the policy of irrigating with canal water only during post
monsoon thereby enforcing the users to practice use of ground water for Kharif Rice needs to be evaluated.
Study is carried out for ground water irrigation in rice crop of Block 11A1 of Sardar Sarovar command area
agro-climatic region I having sandy clay loam soil and high water table. The objective of this study is (i).
evaluate the use of only ground water for irrigation in Kharif season. (ii) Evaluating various irrigation
strategies and their yield response to water for Rice crop. The strategies employed are: (i) Strategy I: Fixed
irrigation interval with fixed depth, (ii) Strategy II: 100% RAW with Fixed depth (iii) Strategy III: No
moisture stress condition throughout growth period, (iv) Strategy IV: Protective irrigation i.e. No irrigation
upto 100% of TAW, (v) Strategy V: Deficit Irrigation. The simulations show that optimum water savings
with maximum yield can be attained with model determined no moisture stress condition; while yield is
greatly reduced in Strategy IV and V. Strategy II ensures satisfactory yield and helps in restricting the rise
ground water table. While, Strategy III gives highest yield and Water use efficiency however; it would not
help in reducing the rise of ground water table. Groundwater irrigation in the area can withheld the rising
trend of water table in the region. WEAP- MABIA model is found useful in evaluating various irrigation
strategies.
Keywords: Irrigation scheduling strategy; Soil moisture balance; WEAP-MABIA model
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ABSTRACT
The idea of watershed modeling is implanted in the interrelationships of geospatial and
hydro-meteorological data and represented through mathematical abstractions. The behaviour of each
process is controlled by its own attributes as well as by its interaction with other processes active in the
catchment. The hydrological models vary from empirical models to stochastic models of various kinds and
finally to the more recent distributed models. In recent years, distributed watershed models have been
increasingly used to implement alternative management strategies in the areas of water resource allocation,
flood control, impact assessments for land use and climate change, and pollution control. Many of these
models share a common base in their endeavour to incorporate the heterogeneity of the watershed and the
spatial distribution of topography, vegetation, land use, soil characteristics and rainfall. The attribute data
of the digitized maps will describe detail properties of the related maps. For soil maps, all the physical
properties were used as input files for SWAT models. The study attempts to highlight and assess the whole
simulation processes of the SWAT hydrological model using a Malaysian soil data. The paper reports a
basic explanation of the classification and properties of Malaysian soil series which is important for the
researcher to embed these soil properties in the range of hydrological modeling. It was found that the
SWAT model can be successfully applied for hydrological evaluation of the Langat River basin with the
coefficient of determination, R2 value of 0.75. Finally, the paper concludes by identifying key issues and
gives some directions for future research.
Keywords: Malaysian soil data; SWAT model; Langat River basin; Coefficient of determination
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ABSTRACT
The Department of Energy of the Republic of the Philippines estimates that the country’s energy
reserves for 2015 are dwindling– observed in the rotating power outages in several localities. To aid in the
energy crisis, a national hydropower resource assessment scheme is developed. Hydropower is one of the
most viable resources that can be utilized by the country, climate and topography wise. Furthermore,
hydropower plants have the capability to produce large energy supplies rapidly by releasing large amounts
of water which power turbines. In this study, the developed scheme for resource assessment utilizes a
Geographic Information System (GIS) coupled with a hydrologic model, specifically the Soil and Water
Assessment Tool (SWAT), in order to assess potential areas for hydropower resource development. The
objective is to develop the national datasets and geodatabases for the data-intensive SWAT. The GIS datasets
necessary are the digital elevation model (DEM), the land cover and soil vector files. The geodatabases
include weather, soil and discharge. In the study, the input datasets that need intensive investigations are the
DEMs, the weather datasets and the soil databases. For the DEM, the study compares two models: Synthetic
Aperture Radar (SAR)-derived, and Light Detection and Ranging (LiDAR)-derived. For the weather datasets,
the study compares the datasets derived from the global Climate Forecast System Reanalysis (CFSR) and the
datasets compiled from the local weather stations. For the soil datasets, the study compares the global Digital
Soil Map of the World from the Food and Agricultural Organization of the United Nations (FAO) and the
locally compiled soil map. The results indicate that the use of SAR DEM is sufficient for watershed
delineation. The use of LiDAR may be best for the head determination, rather than for hydrologic modelling.
The CFSR-derived data overestimates the discharge, while the results from the local stations are
underestimated, thus a compromise between the two is investigated further. The use of a more accurate soil
dataset with regards to the chemical properties is more efficient than the global data but lacking information
derived from theoretical equations are further investigated also. This project is DOST funded.
Keywords: Databases; ArcSWAT; Digital elevation model; Soil series; Hydropower
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ABSTRACT
Water being limited resource for which there is constant competing demand amongst agricultural,
industrial and domestic sectors. Water-crop-soil interaction has been the interest of researcher to investigate
the effect of irrigation strategy on crop yield. With limited availability of surface water for irrigation water
has become necessary to use the groundwater in conjunction with canal irrigation. Dual crop coefficient
approach and FAO 56 Penman Monteith Model helps in precise estimation of crop evapotranspiration. In
study, irrigating the castor crop with canal water only during post monsoon thereby enforcing the practice
conjunctive use of surface and ground water for two seasonal crops in Sardar Sarovar Command area Block
4A Region is evaluated. The soil type is sandy clay loam and the climate is semi-arid. The canal water is
available only from October onwards hence the Kharif irrigation is given using groundwater. Different four
strategies are adopted viz. (i) conventional (ii) no stress (iii) fixed depth at 100%RAW and (iv) deficit
irrigation. Mabia model is used and simulations of the water balance in root zone are carried out and yield
response is obtained. The results are obtained for two different years which show that the fixed depth at
RAW can effectively use groundwater and reduce the net inflow to groundwater. Conjunctive use of
and ground water in the area can withheld the rising trend of water table in the region.
Keywords: Conjunctive use; Irrigation; Soil moisture balance; MABIA model
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ABSTRACT
There are at least 900 million people are poor and malnutrition in the world. The increase in human
population the higher the day-to-day results in increased food demand. This number will continue to rise
and make the agricultural sector is the solution. Malaysia's bumpy geography has several of the ranges,
moist and sizzling climate all year round because its location close to the equator is perfectly suited to carry
out agricultural activities. This is because agriculture closely related to the soil type and terrain in the area.
The problem limited land available for agricultural activities still heard as not fully used land and use of
land is not planned did it. The objectives of this study determine the ability of soil based on the soil type
and the obstacle in the district of Kulim, Kedah. Then, determine the percentage of land suitability for oil
palm, rubber and paddy categorized as appropriate, suitable and not suitable medium. And last but not least
is identifying idle land and total area of potential development in the district of Kulim, Kedah. For the
classification of land, overlap layer of all the features of soil needs to be done. In the process of the overlay
process is involves overlap layers of soil physical properties, chemical properties of soil, soil salinity. As a
result of this overlap is called soil classification. When the result of this overlap is defined, and then do the
second overlay with involve classification soil layer, slope layer and boundary layer. After the overlap
processing is done, matching with 9 limiting factors. As a result of this overlap is produce soil suitability
for oil palm, rubber and paddy. In conclusion, for all three of these plants are not a proper suitable for
planting in Kedah. However, there still can be grown and in the suitable category in Kedah. Furthermore,
for oil palm and rubber plantations, the area is ideal and much more that has not been developed. However
in Kulim district for paddy is not suitable for development. This is based on the characteristics of soil
factors and barriers that exist there.
Keywords: Soil; Soil-crop suitability; GIS; Model builder
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ABSTRACT
The aim of this study is to apply SWAT model to estimate water, sediment (SS), and nutrient
movements of the rice paddy watershed (Sakura River basin, Ibaraki, Japan). The river is one of tributaries
of Lake Kasumigaura, which is the second largest lake in Japan and whose water is used for domestic,
agricultural and industrial purposes in spite of insufficient water purity. The area of the basin is 335 km2, of
which 29% is used as paddy fields and 20% is as upland fields. The paddy fields are irrigated by Kasumigaura
Canal. For modelling the basin characteristics, digital data including DEM (10m mesh by MLIT,Japan), land
use data (100m mesh by MLIT), and soil map data (100m mesh by NIAES) were used. Besides,
meteorological data (AMeDAS, Tateno station), Soil-Profile Physical Properties Dataset (“Solphy-J” by
NIAES), irrigation water supplying data (Kasumigaura Canal O & M Office), and general crop calendar were
also used. The surface runoff was estimated with “Daily Rain/CN/Daily Route” method. For calibration and
validation of the model, daily stream water flow data, and regression curves of flow~ SS, SS~TN, SS~TP,
SS~NO3-N, and SS~Ortho-P constructed from those concentration data measured a few times per month at
the lower reach of the river were used. For model run, 8 years (1995~2002) was assigned to the warm-up, 3
years (2003~2005) to the calibration, and following 3 years (2006~2008) to the validation.
several parameters manually, daily stream water flow was simulated relatively good

(R2=0.5,

By adjusting
NSE (Nash-

Sutcliffe efficiency coefficient) = 0.5), while quantities of SS, TN, TP, NO3-N and Ortho-P were simulated
insufficiently because of their large dispersion in the regressions. The Mon (observation value for the n day)
was better correlated with the average of Msn-1, Msn and Msn+1 (Msn: simulation value for the n day) than the
Msn for SS, T-P, and Ortho-P. Those performances showed R2 ranging from 0.4 to 0.5, and NSE ranging
from -0.2 to 0.2.
Keywords: Rice paddy watershed; Sediment movement; Nutrient movement; SWAT
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ABSTRACT
Hydrological components are sensitive to climate change, however, the future regional hydrological
cycle changes are still poorly understood for Southeast Asia. The impact of climate change on hydrological
components in the Kelantan River Basin (KRB), Malaysia will be evaluated. The Mann-Kendall and Sen’s
slope tests will be used to detect the precipitation, temperature and streamflow trends of the KRB. An
ensemble of ten general circulation models (GCMs) under two Representative Concentration Pathways
(RCPs) 2.6 and 8.5 will used as input into the Soil and Water Assessment Tool (SWAT). The KRB’s
hydrological components for three future periods (2010-2030, 2040-2060 and 2070-2090) will be simulated.
The findings of this result might be used for flood control design and water resources management.
Keywords: SWAT; Climate change; Hydrological cycle
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ABSTRACT
Highly accurate Digital elevation Model (DEM) is not easy to be obtained by individuals mainly
because access for data is strictly limited from public use. Other factors include a partial area of coverage,
timely work and high cost from conducting land surveying. These matters become more difficult especially
in highland areas where ground surveying could not penetrate every corner of the area. With the latest
technology from satellite imagery, restrictions could be solved because DEM data have covers almost the
entire Earth surface and digital copies could be downloaded from the internet. However, reliability of
open-source DEM data still needs to be studied especially in priority areas such as highland with dense
vegetation. This study will access on the performance of free DEM data, namely ASTER GDEM 30 meters,
SRTM DEM 30 meters and SRTM DEM 90 meters. Then assessment will compare these data with official
contour maps generated from JUPEM at 20 meters interval. Techniques that will be addressed include
absolute accuracy assessment with profiling and correlation as well as relative assessment by using
watershed delineation with open-source GIS software. Results indicate slight differences of accuracy can
be seen at flat land as well as slope land at more than 30° where ASTER 30 meter tends to overestimate
and over exaggerate the Earth’s terrain. On the other hand, both SRTM 30 meters and 90 meters perform
and correlate better when compared with contour maps, where differences in resolution give the advantage
towards SRTM 30 meters as better accuracy. Overall, the new SRTM 30 meter DEM is an excellent
representation for being used in for applications such as modelling and simulations. In the case ASTER
GDEM 30 meter and SRTM 90 meters, higher resolution does not always provide better results.
Keywords: Malaysia; Profiling; DEM; Vertical accuracy
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ABSTRACT
Taman Tropika Kenyir agroforestry systems cover 10 hectares of mixed dipterocarp forest consisting
two small hillslopes namely Pulau Tekak Besar and Pulau Sungai Tekak. Conservation of agroforestry
system in Taman Tropika Kenyir involves multilayered vegetation which maximizes the use of land and
provides varieties of underutilized fruit trees all year round. With more than 120 species and 2,000
underutilized fruit trees, irrigation becomes crucial to maintain all year productivity as water sources are
mainly from rainfall. This preliminary study will focus on one of the critical components for irrigation namely
soil moisture in different sampling depth and elevation. Detailed soil moisture on the ground was acquired at
0.1 m, 0.2m 0.3m, 0.4m, 0.6m and 1m depth respectively from April – August 2014. Thirty-four sampling
locations with relatively homogeneous soil property and vegetation cover were chosen to assess the soil
moisture changes along the soil profile. Results showed there is a significant difference between a) elevation
and soil moisture (F= 6.384 p<0.05) and b) sampling depth and soil moisture (F=33.96, p<0.05).

Soil

moisture spatial distribution is generated using geospatial analysis and results obtained will be used to adopt
flexible and adaptive climate smart irrigation system to minimize water stress and maintain the productivity
of underutilized fruit species in the future.
Keywords: Malaysia; Profiling; DEM; Vertical accuracy
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ABSTRACT
Hydropower is a resource that is derived from flowing water and difference in elevation. It is a
renewable energy resource that is deemed abundant in the Philippines – being an archipelagic country that is
rich in bodies of water and water resources. The objectives of this study is to develop a methodology for a
national hydropower resource assessment using hydrologic modelling and geospatial techniques in order to
generate resource maps for future reference and use of the government and other stakeholders. The
methodology developed for this purpose is focused on two models – the implementation of the Soil and
Water Assessment Tool (SWAT) for the river discharge and the use of geospatial techniques to analyse the
topography and obtain the head and generate the theoretical hydropower potential sites. The methodology is
highly coupled with Geographic Information Systems (GIS) to maximize the use of geodatabases and the
spatial significance of the determined sites. The study area is Liangan River, located in Lanao del Norte (08o
03’ N, 124o 03’ E), in the island of Mindanao. The site is representative of the areas within the vicinity of
which are experiencing shortages in electricity. The hydrologic model used in this workflow is the SWAT
integrated in the GIS software ArcGIS. The head is determined by a developed algorithm that utilizes a
Synthetic Aperture Radar (SAR)-derived digital elevation model (DEM) that is 10-meters in resolution. The
initial results of the developed workflow applied indicate hydropower potential in the river reaches ranging
from pico (less than 5 kW) to mini (1-3 MW) theoretical potential. This study is part of a project funded by
the Department of Science and Technology.
Keywords: ArcSWAT; Renewable energy; Hydrologic model; Hydropower; GIS
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ABSTRACT
Rice paddies are one of the major land uses in Asian countries under monsoonal climate. Applying
hydrological models for watershed management in this area has been a great challenge because irrigation
water use and agricultural managements in paddy fields complicate the watershed biophysical processes. In
this research, we enhance the Soil and Water Assessment Tool (SWAT), which is globally used to evaluate
agricultural management at the watershed scale to better simulate paddy fields. We modified the newest
version, SWAT2012, to simulate agricultural management in paddy fields. First, paddy flooding sub-model
was developed to simulate the storage of water, sediment, and nutrient above the soil surface layer. Second,
infiltration model was modified. SWAT does not allow for simulating extended saturated condition in the
soil, so when soil water content exceeds field capacity, water will quickly move to the next soil layer. It is
observed in actual paddy fields. In the modified model, infiltration rate from a soil layer to the next layer is
limited to a value lower than the percolation rate of flooding water into the top soil layer. And last, we
modified sub-models of the management practices distinctive in paddy fields, including flooded water
management, irrigation from multiple sources, nutrient and sediment transfer through irrigation, and
puddling operation, which is conducted as tillage operation under flooding. In this research, hydrological
process of the modified model, SWAT-PADDY, is being calibrated and tested as the first step. The
observation data of river flow in Kashima River in the Lake Imbanuma Basin in Japan is used in calibration
and evaluation process.
Keywords: SWAT; Rice paddy; Irrigation and drainage; Model development
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ABSTRACT
Vegetable cultivation is the most important agricultural activity in Cameron Highlands; about 64% of
the population are involved in vegetable cultivation, with a total area of 2599 hectares. The distribution of
metals (Cd, Cr, Pb, Cu, Ni and Zn) was determined in sediment collected from ten sampling points
representing different anthropogenic activities along the Bertam River of Cameron Highlands, Peninsular
Malaysia, during May 2014 – February 2015. Total 300 sediment from various locations were analyzed
for cation exchange capacity (CEC), texture, cadmium (Cd), copper (Cu), nickel (Ni), lead (Pb), chromium
(Cr) and zinc (Zn), organic carbon COe), pH and available phosphorus (P). In this study, the concentrations
of heavy metal along watershed gradient in Cameron Highlands have been identified and sorted using a
Geographic Information System (GIS), as 3D a strong analyzer. The results showed that there was
relationship between total Cd, Cr, Cu, Ni, Pb and Zn concentrations in the sediment along watershed
gradient in Cameron Highlands in different season.

Metal concentrations in these sediments were

relatively low compared to reported values from polluted areas. The calculated contamination factors (CFs)
for the suite of metals decreased in the following order Cd > Pb > Cr > Ni > Zn > Cu. Result of this study
could be used to assess the magnitude of pollution at each site and guide rational management decisions.
Moreover, the data constitutes a baseline against which future anthropogenic effects can be assessed.
Keywords: Heavy metal; Sediment; Agriculture; Vegetables farming; Toxic metals; Geographical
Information System
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ABSTRACT
Sedimentation in water reservoirs is a big problem in the sense of sustainability of water resources in
Tunisia. Year by year, the reservoirs are degraded with the storage capacity decrease of 1 %. To cope with
this situation, Tunisia has adopted a national strategy for Water and Soil Conservation since 1990. But, this
strategy is limited on the construction of hill lakes and the implementation of some soil conservation
measures such as contour cropping in some catchments. In order to optimize the Water and Soil
Conservation works, it is required to clarify the source zones of soil yield in the catchment. SWAT model
is a supportive tool for describing the spatial distribution of the soil yield. In this study, SWAT model is
applied to Joumine catchment which is located in the north of Tunisia. The model is calibrated and
validated using the observed runoff data and the Total Suspended Sediments estimated from the water
turbidity in the inlet of Joumine reservoir. Our results show that the difference of the spatial distribution of
the soil erosion rate within Joumine catchment is caused by the differences in land cover type and slope
degree. About 50 % of the catchment area need the application of soil conservation measures to regulate
the soil erosion intensity. The simulated surface runoff shows a good agreement with the observed runoff
with an acceptable Nash-Sutcliffe Efficiency (NSE) indicator. The application of SWAT model seems to be
a useful tool to manage the runoff and the sediment yield in watersheds in semi-arid area.
Keywords: Sedimentation; Soil erosion; SWAT; Water and soil conservation; Semi-arid
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ABSTRACT
Estimating the volume of water resources, both surface water and groundwater, has important
significance in assessing water availability in a basin, which provides useful information for water resources
planning, particularly in mountainous areas. The Po Ko catchment, a sub-basin of Se San watershed, located
in the Central Highland Region of Vietnam with an area of about 3,210 sq. km, accounted for more than 33%
of the total area of Kon Tum province. The Po Ko main river and its tributaries play a very important role to
develop socio-economic as well as environment aspects in this area. This study focused on evaluate the
performance of SWAT model in simulating surface flow and baseflow in Po Ko catchment. The model was
first calibrated during the period from 1996 to 2004 and then validated in the period between 2005 and 2013
using the observed stream flow data at Dak Mot stream gauge within the watershed. Statistical measures,
NSI (Nash-Sutcliffe index) of 0.65, PBIAS (percent bias) of 20.7% for calibration; 0.50 and 20.1, respectively
for validation, indicated good performance of the model in simulating water discharge on monthly time step.
After calibration and validation, using baseflow filtering algorithm with filter parameter α (α = 0.095),
baseflow index β (β = 0.5) to separate surface flow and base flow. Overall, the model demonstrated good
performance in capturing the patterns of surface flow and baseflow, which confirmed the appropriateness of
the model for future scenario simulation. With the results, it provides necessary information to more effective
management of water resources, both exploitation and use, in Po Ko catchment in particular and the other
basins, which have hydro-meteorological response similar to this catchment, in general.
Keywords: PoKo catchment; SWAT model; Baseflow filtering algorithm; Surface flow; Baseflow
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MARCO Satellite International Workshop 2015
International SWAT-Asia Conference IV (SWAT-Asia IV)

Please write the Reasons you think it’s the best for.

Please write the Poster Number you think the best.
Multiple answers are not allowed.

Guide for excursion of SWAT-ASIA IV
Date: October 23, 2015
Meeting time: 7:50
Meeting place: Near point of Tsukuba bus terminal and Tsukuba station (Please see below.)

A1 exit from Tsukuba station

Meeting point:
Two busses are going to stop on the road.

Police box
Tsukuba station
Tsukuba bus terminal

Daiwa Roynet Hotel in Tsukuba

A map of meeting place
[Time schedule]
7:50
8:00
8:40

10:30
11:10
12:00
14:00
14:30
15:30
16:00

17:00
18:00

Meeting time
(Start) Near point of Tsukuba bus terminal and Tsukuba station
(Arrival) Kangohri village in Tsukuba
Monitoring station in Sakasa-gawa River, Irrigation system of paddy fields,
Irrigation pumping station
(Departure) Kangohri village in Tsukuba
(Via Hojo Oh-ike --- toilet break)
Lotus Roots Center, Japan Agricultural Cooperatives in Tsuchiura
(Arrival) Ibaraki Kasumigaura Environmental Science Center
Lunch break
(Departure) Ibaraki Kasumigaura Environmental Science Center
(Arrival) Kasumigaura Fureai Land
(Departure) Kasumigaura Fureai Land
Watershed of Hokota-gawa Rive (Toilet break)
View of agricultural area in Japan
We will stop at a small mart (Family mart). You can buy some drinks or snacks.
(Pass) Ibaraki Kuko kita IC
(Arrival) Near point of Tsukuba bus terminal and Tsukuba station

Bye!
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This conference would like to contribute to the world wide activities of
International Decade for Action ‘Water for Life 2005–2015’ and International
Year of Soils 2015 ‘Healthy Soils for a Healthy Life’ .

