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Introduction- field monitoring system

e Ubiquitous computing technology in agriculture

— One new technology is the “Field Server (FS)“
e developed by NARO in 2003
* An on-site field monitoring equipment
collects data on crop, climate, soils
and sends the data
e with high-resolution digital photos
to a laboratory via the Internet [ .
Each FS communicates through a Wi-Fi network i bl

e As a result of our long-term monitoring trials,
unexpected problems are emerging




Field monitoring experiment
In a rainfed field in Khon Kaen, Thailand (2006)

e Meteorological data
— air temperature
— humidity
— radiation
— wind speed
— Precipitation

e Soil data at4, 8, 16,32 cm
— soil moisture content

— temperature
— electrical conductivity

* Image data of the site

2006 December 25
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We Measure the World

e Soil moisture sensors measure
— volumetric water content accurately and economic.
— the dielectric permittivity of the soil

e Benefits include:
— TDR-level performance at a fraction of the cost

— Very low power requirement
— Easy installation at any depth and orientation
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Diagram of Field Server system
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Field Sever in Khon Kaen, Thailand
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Dry and Rainy seasons of rain-fed paddy

2007.12.25 (Dry season)

T 2008.5.23 (Rainy season)
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Soil moisture in Cabbage filed changes according
to rain and vegetation (Tsumagoi, Japan)

To see is to believe!
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Relationship between soil dust and
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Farm to Table Experiment of Imported Spinach
with ICT for bridging Thai Producer and Japanese Consumer

Calendar Month (Dec. 2008)
SITEID. ChianaMai Chianghai_cam

Sun Mon Tue Wed Thu Fri Sat
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Recognition increased that
Contents design and experiment by “Spinach is from Thailand"
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Field monitoring in harsh environments

* We must
— take into account
the characteristics
of the field environment
— choose appropriate
materials for FS

Insect nest built on CPU board of FS



Broken soil sensor in field
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The Field Server is useful, but...

— only when the Internet connection and the power supply
are stable

— However, such conditions are limited in rural areas

e |f a problem arises

— we ourselves must visit the site on account of a shortage of
FS engineers

— Maintenance costs increase in proportion to the distance
to the site.

e |n fact,

— we have wasted a lot of time and cost maintaining the Field
Servers



Field Monitoring System (FMS)
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(Soil sensor : Soil moisture, temperature, electrical conductivity...)

Soil data



FieldRouter

« Charge controller
« Web camera

- Status lamp
F—  USB modem

f :

l « Status display

Il  Timer

I * Micro-PC

I - Battery

" (38 cm x 25 cm x 10 cm)




Setup images of FMS

Ina, Nagano Prefecture in Japan



é Quasi real-time Monitoring of Farmland using Field Router {Lab. of Soil-Informatics. Dept. of G - Windows Internet Explorer - |EI|5|
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View of individual site

ToyamaO1liast seen: 2011/05/11 12:30 (JST GMT+9)
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e Weather and soil data can be downloaded in CSV format
— The data can be processed freely using EXCEL




Calendar view function
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Introduction of the FMS with a
radiation sensor
to a village contaminated by
radioactive cesium
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litate Village in Fukushima Prefecture

Ca-134 RIFCa-137 @
AHOITEE (Ba s m)

| BRZEEREDEII AN |




Radioactive Cesium Conc. In soils (2011.5.24)
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Shiozawa, et.al: Vertical Concentration Profiles of Radioactive Cesium and Convective Velocity
in Soil in a Paddy Field in Fukushima, RADIOISOTOPES, 60, 323-328 (2011)
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How to think of radioactive cesium

 Regard as a complex of cesium and clay particles
— Clay colloid

 Note the movement of the clay

Cs

 Think the removal of the clay

— Absorbing radioactive cesium
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Su*rement of radiation dose on a slope
near the litate Village office
(2011.6.25; Mizoguchi and Noborio)




Pocket-radiation sensor

(non-profit project “radiation-watch.org”, 2011)

radiation-watch.org
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http://www.radiation-watch.org/



Radiation watch in the village
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Forest area

Deforest area
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Field monitoring reveals:
1. Snow cover decreases radioactive dose of village
2. Radioactive dose is high on a fine and low humid day



How to remediate soil contaminated
by radioactive substances

(1)Soil puddling method
(2) Stripping topsoil method
(3) Inversion tillage method

(4) Stripping frozen topsoil method



RMIKEET

Official decontamination
methods by Government

MAFF

Ministry of &griculture, Forestry and Fisheries

From August, 2012

Soil puddling method Deep plowing method



Stripping test of frozen topsoil
(January 8, 2012)

——



5 cm thick frozen soil as a plate




Rotary weeder method that was
tested by a volunteer group(2012.4




Amount of radioactive cesium profiles
before/after rotary weeder operation
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Resurrection of Fukushima, 2012
http://www.fukushima-saisei.jp/
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Filtration of muddy water

Science comunication
YUU Y

1. Fresh water comes out
when muddy water is
poured in the sand.

W LA ek g /Filtration of muddy water using sand

Monitor Field % 5l 10 EOHE ~

2. When this operation is
repeated, fresh water
becomes slow to comes out.

3. Clay particles with
radioactive cesium are also
trapped in the sand by this
principle.

Left: fresh water, Right: muddy water



Graduate School of Agriculture
and life Science

Young generation must think the meaning of research
in the society for a new/unknown problem




Volunteer group activity by
“Resurrection of Fukushima”

e

2 A

FRAE; Fukushima Reconstruction by Agricultural Engineering (2011.9.4)
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Let’'s unite power of the young and experiences of seniors for Fukushima

Resurrection of Fukushima

We are avolunteer organization which aims at reconstruction of the lives and the industries in the area which

were severely damaged by the Great East Japan Earthquake and the atomic power plant accident of

Fukushima Dai-ichi nuclear power plant. Among the disaster stricken areas we have been conducting
activities with a central focus on Fukushima Prefecture.

We established a base of activities in litate village in June 2011 and are advancing various projects toward

Resurrection of Fukushima resurrection/reconstitution of the area, finding the best way with the afflicted people.
Postal Address:

c/o Yu-iki Keikaku Major projects that are now under development are shown below.

Bunkyo-ku,

Honkomagome 1-1-17,

Kyurazu Honkomagome 9F,
Tokyo, 113-0021

Japan

TEL: & ~ +81-3-3823-5191 {
(Japanese speaking only)
FAX+B1-3-3823-5804

E-mail Address:

« Conducting thorough radiation measurements and drawing radiation dose survey maps
¢« [Decontamination demonstrating experiments in houses, agricultural lands and forests
¢« (Cares for the afflicted people by teams of professionals including medical doctors

« Sending outthe real lives in the area stricken by the atomic power plant accident through information

desk@iukushima-saisei.jp communication technologies
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Social ICT X Agriculture

e Field

e Safe food production

e Community

e Education

* International collaboration
e Etc.

Fusion between agriculture and informatics

2

Social agro-informatics



Thank you for your kind attention
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