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REAIMIE (14-16 Apr. 2016) DEHEFKE
Damage to Agriculture by Kumamoto Earthquake (Apr. 14 and 16, 2016)
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Total cost of damage to agriculture, forestry and fisheries is ¥165.3 billion recorded the
highest ever.

The damage cost increased further by the torrential rain in June, 2016.

Kumamoto cannot be recovered without restoration of agricultural lands as the
prefecture is ranked 5% in the value of shipment of agricultural products and 4t in
income from agriculture in all over Japan.
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® Aso region of Kumamoto Prefecture became a site of Globally Important Agricultural Heritage
Systems (GIAHS) in 2013 for the high value of the multifunctional roles of their agriculture such as the
agricultural productivity, conservation of flora and fauna, landscapes etc.

® The agricultural damage by the earthquake is causing serious issues such as decrease of its
productivity, brand power and value of tourism

® |n the affected area, aging of farmers has been an issue, thus lengthening of recovery can trigger the
lowering of the farmers’ desire to work. Hence, the prompt recovery of agricultural basis is necessary

® GIS database of agricultural infrastructure is necessary, which can manage agricultural damages in
real time, due to the serious damages to agricultural infrastructure and the urgency of those recovery
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Flow from Occurrence of earthquake to recovery planni g
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GIS database related to agriculture

« GIS data management system has been managed all over Japan. Thus,
agriculture-related organizations such as governmental, prefectural and
municipal departments, agricultural committees, agricultural mutual benefit
association, etc. as well as Agricultural Land Improvement Association in
each prefecture can share the related information

« Arrangement of GIS data differs among prefectures

Usability of aerial and orthochromatic images

« Obtained and stored once a few years by airplanes

« Obtained after earthquakes

« No real-time data due to high price

Collaboration with Kathmandu University, Nepal & Tokyo University of Agriculture, Japan




7AYo bDBR/Objective of Project
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Clarify a management system of GIS database that can contribute to the prompt recovery
from earthquake disasters, based on the experience of Kumamoto Earthquake

Clarify what GIS data is important to be prepared in the time of pre- and post-
earthquakes through finding the current issues by questionnaire survey

Although aerial photograph or satellite images are useful for recovery from earthquake
disasters, those costs financial and labor burden. Thus, clarify the usefulness of obtaining
Images from Unmanned Aerial Vehicles (UAV)

Create a method (making manual) of GIS database on agricultural infrastructure
information which are useful for natural disasters (earthquake) in Asia region based on
this research result
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Building a New Flow from Disaster Occurrence to Recovery Plannlng
(KUMAMOTO MODEL) - =
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This research builds the foundation of this cycle
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Building a New Flow from Disaster Occurrence to Recovery Plannlng
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PoU—MCKBGIST—IR—ADEZEHN
Questlonnalre Survey on Issues of GIS database
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Surveyed on what kind of GIS data has high importance for information collection about disaster
damages to agriculture and its recovery/reconstruction in prefectures where both have
experience of earthquake disasters and have not.

11 answered received from Miyagi, Fukushima, Ibaraki, Chiba, Nagano, Yamanashi, Shizuoka
and Kumamoto

Among 11 answers, 6 answers are from Prefectures, 4 from Agricultural Land Improvement
Association (ALIA), and one answer from collaboration of prefecture and ALIA

Among 11 answers, 10 prefectures have experienced earthquake disasters (Miyagi, Fukushima,

lbaraki, Chiba, Nagano, Shizuoka and Kumamoto) and one prefecture have not (Yamanashi)
As a foreign case, surveyed by Kathmandu University, Nepal

Collaboration with Kathmandu University, Nepal & Tokyo University of Agriculture, Japan
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Before the earthquake disaster, how much did your institution use GIS data related to agriculture?

What kind of GIS data related to agriculture did your institution have before the disaster?

How many experts who can use GIS data related to agriculture are there in your institution?

How much useful was GIS data related to agriculture for information collection about disaster damage?

How much did your institution use GIS data related to agriculture for information collection about disaster damage
after the earthquake?

How much did you use GIS data related to agriculture for recovery and reconstruction after the earthquake?

If your institution used any GIS data, what kind of data did was used?

After the earthquake disaster, was the importance of GIS data increased as your institutional recognition?

Is there any GIS data related to agriculture which were recognized as it should have collected before the
earthquake for the recovery and reconstruction?

Is there any GIS data related to agriculture which were recognized as it should have collected immediately after
the earthquake for the recovery and reconstruction?

Collaboration with Kathmandu University, Nepal & Tokyo University of Agriculture, Japan
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How much did your institution use GIS data related to agriculture?

Post-earthquake

Pre-earthquake

0% 20% 40% 60% 80% 100%
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Before the disaster, the rate of “Not at all” and “Little” are 60 % in total. However, after the
disaster, “Somewhat” and “A lot” occupied 70% in total

It showed the usefulness of GIS for the recovery from earthquake disasters

However, it showed that its usefulness is limited if there is no disaster

Collaboration with Kathmandu University, Nepal & Tokyo University of Agriculture, Japan 15
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I[dentification of Issues on GIS Database by Questionnaire Survey
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« As data which need to be prepared in the pre-disaster time, “Information on agricultural water”,
“Condition of agricultural land” and “Geography map” are chosen largely. These are data which can
obtain from high resolution image data

«  “Map of farming field/Map of landowners”, “Agricultural land area” and “Information on land owner or
farmer” are also regarded as important data. These data are already managed as GIS data by
agricultural organizations all over Japan

« Agriculture-related data which are considered as which should be obtained right after the earthquake
disaster is “Information on agricultural water”. That aims to grasp the condition of water flow in
channels in real time.

Collaboration with Kathmandu University, Nepal & Tokyo University of Agriculture, Japan 16
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I[dentification of Issues on GIS Database by Questionnaire Survey
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For administration, GIS is a useful tool that can work effectively after the
earthquake disaster

It clarified that GIS database which are managed by the related organizations
such as "Map of farming field/Map of landowners”, “Agricultural land area” and
“Information on land owner or farmer™ are used effectively

To advance the recovery promptly after the earthquake disaster, it is necessary
to manage “Information on agricultural water”, “Condition of agricultural land”
and “Geography map” in the daily basis. These data are available from the high
resolution aerial or satellite images

As preparation for earthquake disasters, preparation and management of GIS
data from the daily basis (in the pre-earthquake time) is important

Collaboration with Kathmandu University, Nepal & Tokyo University of Agriculture, Japan
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Building a New Flow from Disaster Occurrence to Recovery Plannlng
(KUMAMOTO MODEL) ol
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RaIR X D R4 E /Damage to Agricultural lands in Aso
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PoEX OBEE/AKITSU district (Research site)

Post-seeding of soybeans
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« Recently agricultural land improvement construction was done. Last year, main drainage canal was renovated.

- After the disaster, although the lands were available for agriculture, irrigation was not usable due to the unequal level of
paddy field and breakage of water-use facility. Thus, rice cultivation was given up but soybean were cultivated instead

«  Soybeans were sowed in the early July and harvested in November in 2016

Collaboration with Kathmandu University, Nepal & Tokyo University of Agriculture, Japan 21
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Damage of Water Channels in AKITSU district
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PO X DK E
Damage of Water Channels in AKITSU district
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Drone (UAV) Monitoring  Satellite Monitoring
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UAVIC KB EtEVEMTDOFER/Application of UAV
Normalized Difference Vegetatiqn rlrndex

Heathy Vegetation  Stressed Vegetation
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« Gathering of images not only for earthquake disasters but also for multi-purpose is important

« Visualization of “evaluation of yield” is necessary for agricultural reconstruction

« Conventionally, farmers grasped the impact of disaster by the yield changes based on their
experiences or based on the yield per unit of land in the post-harvest

« Prediction of yield is easily possible by small sensors but there is no previous case in Japan

« Is it available for yield prediction in the post-disaster?

Collaboration with Kathmandu University, Nepal & Tokyo University of Agriculture, Japan 25



UAV+Sequoialc & 25+l

NDVI Measurement by UAV & Sequoia

Manual
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NDVI measuring was conducted in three spots by UAV in Akitsu district
2 spots were done by automatic flight mode and one spot was by manual flight mode.
Due to the difficulty of stable flight by the manual mode, it caused failure to cover the whole spot

[t needs to measure by automatic flight mode

Collaboration with Kathmandu University, Nepal & Tokyo University of Agriculture, Japan
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UAV +Sequoialc & 2 EHHl ~
NDVI Measurement by UAV & Sequoia
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UAV +Sequoialc & 25+l

NDVI Measurement by UAV & Sequoia
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NDVI and orthochromatic image have high resolution (5¢cm),
thus it is applicable for evaluating not only earthquake damages |
bt also agricultural productivity

UAVIC &K B F LY B UAV(C & % DSM(Digital Surface Model)
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WEE{LET A XDEE
Ground Deforrﬁat?gp and Growth of Soybean
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WEIC KX DZ2ETIRTDENSNDVIL DHESE S
Nico RERIGHRALED, EHZDOIFIEEIEY) D
SBICEEZRIFLTVWS EHRI NS,
— BEGDOFIEMZHIFTE I ENEE,

The difference of growth condition based on
topography is detected by NDVI. The cause is not
clarified but it is guessed that the ground level of
lands affects the vegetation growth

Thus, it is important to maintain the flatness of
lands
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) BXRENSEIREEE TOS
(KUMAMOTO MODEL)
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Building a New Flow from Disaster Occurrence to Recovery Plannlng
(KUMAMOTO MODEL) s

Occurrence of disaster

y; GIS Database on Agricultural Infrastructure \
£ ; Information 1 |

Field survey * Data collection

Change in ground Aerial T -
opographic map,
and landform, photograph agricultural landform
damage to water use Orthochromatic and size, cultivated
facilities and image crops, water channel
agricultural lands, ’
and condition of Data collection facili
: acilit
drainagc by UAV \ y /

Integration of data by GIS

]
|
|
|
|
|
|
I
I

system, water use ]
I
!
!
!
!
I
I
|
]

Evaluation of damage facts y

Recovery planning

It is important to collect data continuously
Continuous data collection is possible for multi-purpose use of data

Faster and —
More efficient Building of "Kumamoto Model” for the new GIS database manual
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S DEFEE /Future task

—EDEEIFETULN T VT —hZEBL TWRWES, T—FIREHZIE
YU, ENTOERENFICEITDCISOREMINN, BESE KLDFMICHRE
HNEHNH B,

SERRBA U /Bt oY — (Sequoia) IFERTOEEBENE HTHEL,
KE, NPODREAXKRELZ ST, ZOEREZLO TWIRENH D (BXKEIH
DTF—FERBICHDENBEH) .

EROATlEHRL, BEXBEENLSHEK U TWBFZITFHEETHERD ANS NS
GISEfmErx=~<Y =217 I)L{tL (KUMAMOTO MODEL) , G AT DL &
HlC, MENICHEEZ U TWRENH S,

It needs to clarify the current status of GIS database management related to
agricultural field in Japan and discuss the issues in the more details by
conducting questionnaire survey in a larger scale

Because the mobile sensor, ‘sequoia’ applied this time has very little been
used in Japan. Thus, it needs to spread its usefulness by universities and
NPOs as it can lead to data accumulation for the time of disaster recovery.
It needs to create a method called “KUMAMOTO MODEL” for regularizing a
GIS database management method as it can be applied in Asian countries
where earthquakes frequently occur and continuously improve the method.
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