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Implementation Framework

Science-based information on forecast is vital to prepare for the strategies that take into consideration future climate change 
impacts. However, it is told that the space resolution of the current climate change projection is not significant enough on the 
local scale, and the following modifications are required: Improvement of temporal and spatial resolutions for calculation 
purposes and Reduction of uncertainty during the forecast. 

Additionally, a climate change adaptation simulation, which uses fruits of the global climate change projection model to 
consider social situations of the area, is expected as a scientific knowledge supplier. The knowledge is necessary to plan 
effective adaptations for decision-makers and stakeholders.

Ministry of Education, Culture, Sports, Science and Technology set up the "Research Program on Climate Change Adaptation 
(RECCA)" in 2010. The objectives are as follows:　

-Enhance the research level for climate change adaptations dynamically,
-Provide scientific knowledge to evaluate the adaptations,
-Contribute to the achievement of a robust society amidst climate changes.

Effects of climate change have been manifesting themselves in the society in recent years. It is our vital task to not only mitigate climate 
change but also to adapt to the changing climate. Following previous  researches on climate change impacts, Research Program on 
Climate Change Adaptation (RECCA) was established as a comprehensive project consisting of 12 different research subjects.

RECCA started as a five-year project in 2010 funded by the Ministry of Education, Culture, Sports, Science and Technology (MEXT) 
and has attained considerable progress in scientific achievements. As extreme climate  phenomena such as localized torrential rains 
(guerrilla rainstorms) and floods increasingly affect human lives,  social attention to RECCA is growing. Social needs cover various 
fields such as water resources, urban areas, agriculture, forestry and fishery industries. The  target of adaptation also ranges from 
short-term plans  for abnormal weather in the next few years to mid- and long-term planning for future decades. In order to respond to 
social needs and expectations, RECCA interacts with local governments, private companies and other stakeholders in each field.

Japan experienced the unprecedented Great East Japan Earthquake on March 11, 2011. We believe that the adaptation researches can 
contribute to the measures for responding to disaster risks, assessment of natural energy, and reconstructing agriculture, forestry and 
fishery industries. Furthermore, as RECCA creates scientific results which can contribute to the solution of the various problems in 
developing countries, it draws more attention internationally.

As RECCA receives higher expectations than estimated, we believe that the 12 research projects in RECCA will respond to those 
expectations. We hope this brochure helps you to understand the program contents and its possibilities for the future.

Message from Program Director and Program OfficersAbout RECCA

R&D activities are conducted under the supervision of the Program Director (PD) and Program Officers (PO). Research 
topics are categorized into 3 fields (Water, Urban-Area, and Agriculture, Forestry and Fisheries), and each field has a Field 
Leader who coordinates with Principal Researchers. RECCA promotes R&D by enhancing linkages among research topics 
under the collaboration and coordination among PD, PO and Field Leaders.

PD : Nobuo Mimura (Ibaraki University)

Secretariat
Remote Sensing Technology Center

 of Japan

P0 : Satoshi Takewaka (University of Tsukuba)

□ Toshio Koike
　  (The University of Tokyo)

□ Fujio Kimura
　  (Japan Agency for Marine-Earth 
      Science and Technology)

□ Tomohito Yamada
　  (Hokkaido University)

■ Motoki Nishimori
　  (National Institute for Agro-
      Environment Sciences）

■ Koji Dairaku
　  (National Research Institute for Earth 
       Science and Disaster Prevention)

□ Keiko Takahashi
　  (Japan Agency for Marine-Earth 
      Science and Technology)

□ Satoru Iizuka
　   (Nagoya University)

□ Seigo Nasu
 　 (Kochi University of Technology)

□ Teruyuki Nakajima
　   (The University of Tokyo)

■ Toshiki Iwasaki
　  (Tohoku University)

□ Seishi Ninomiya
　  (The University of Tokyo)

□ Toshiyuki Awaji
　  (Japan Agency for Marine-Earth 
      Science and Technology)

P0 : Shunji Ohta (Waseda University)

Principal Researcher (Organization) “■” indicates Field Leaders

Water Urban-Area
Agriculture, 
Forestry and Fisheries
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URL：  http://www.mext-isacc.jp/eng/staticpages/index.php/report_koike_e

The project conducts researches in association with Japan Agency for Marine-Earth Science and Technology and Kanto 
Regional Development Bureau, Ministry of Land, Infrastructure, Transport and Tourism, specializing in watershed areas 
of the five rivers in the Tokyo area: Tone river, Ara river, Tama river, Tsurumi river and Sagami river.

This project develops methods of downscaling, data assimilation, and water cycle-related simulation at a basin scale, with the 
goal of developing a non-structural water resource management system for climate change adaptations by making efficient use 
of the Data Integration and Analysis System (DIAS). At the same time, we quantify changes in water cycle variations and 
water-related disaster risks and evaluate adaptation measures for risk reduction.

The major achievements are as follows:
-The project conducted a perfect experiment of dynamic downscaling, which already had the correct answer, and clarified 
the issue of treating humidity under climate change. It developed a downscaling method by putting weight on each output 
of the General Circulation Models (GCMs), following to a normal distribution with the result of the objective analysis as 
the mean. The method, one of unique methods in the world, enables high-resolution downscaling with low calculation cost.

-The project developed a prototype of Coupled Land-Atmosphere Data Assimilation System (CALDAS), which 
integrated Cloud Microphysics Data Assimilation System (CMDAS) and Land Data Assimilation System (LDAS). The 
system validated the improvement in accuracy of projections for precipitation and solar radiation. The system, the first of 
its kind in the world, draws international attention with inquiries of joint research coming from abroad.

-The project combined models of snow coverage and snow melting into the Water and Energy Budget-based Distributed 
Hydrological Model (WEB-DHM), which enables amendment for the amount of snowfall calculated by climate projection 
model. It succeeded in advanced simulation for glacier and snow coverage in the upper Indus river basin, applying new 
models for snowfall, snow coverage and snow melting to the basin. A system to evaluate drought in wide areas is prepared 
by integrating ground-water flow model into the new model.

Outline of research subjects as a whole

An Integrated Water Resources Management System Enhancing 
Adaptability to Climate Change
Toshio Koike   (The University of Tokyo)

Theme 1: Advanced Data Downscaling Methods
It is to develop multiple downscaling methods including dynamic and statistical ones, 
and new forward-thinking techniques. The goal is to take advantage of the global 
climate change projection model for a local-scale one and for impact assessments.

Theme 2: Data Assimilation Technology
It is to develop an assimilation technology for observation data to reduce uncertainty 
of the simulation model. The model supplies scientific knowledge to review regional 
climate change impact assessment and the adaptation.

Theme 3: Simulation Technology for Climate Change Adaptation
R&D for climate change adaptation simulation technology for regional climate change 
impact assessments and adaptation measures planning.

Water Field
Researches on the impacts and adaptation measures on water due to climate change 
including the occurrences of torrential rains (guerrilla rains), long-term droughts, 
reduction in snow accumulation, and changes in snow-melt time. 

Urban-Area Field
Researches on the impacts and adaptation measures in urban areas due to climate 
change, including concentrated downpour, abnormally high temperature, heat islands, 
and the realization of a low-carbon society. 

Agriculture, Forestry and Fisheries Field
Researches on the adaptation measures and technologies for realizing stable 
agricultural production and for securing water resource amidst changes in oceanic 
conditions and meteorological phenomena due to climate change.

RECCA promotes R&D to provide scientific knowledge obtained by the climate change projection for the regional
 (prefectures or cities) adaptation. For this purpose, RECCA implements 3 research themes as follows.

Research Themes

In this program, 12 research topics are categorized into 3 fields, namely: Water, Urban-Area, and Agriculture, Forestry 
and Fisheries.

Research Fields
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The project conducts researches in association with Japan Weather Association Hokkaido office, Hokkaido Regional 
Development Bureau and Civil Engineering Research Institute for Cold Region, focusing on Hokkaido.

Variation of water resource and vulnerability of flood control and water utilization have been pointed out in Hokkaido. It is 
urgent to plan climate change adaptations, and detailed simulation of regional climate is mandatory. This project implements 
downscaling methods which are combinations of multiple global and regional climate models with indeterminacy to simulate 
local climate change. In addition, a software, which is easily accessible to the downscaled data and information, is developed.

The major achievements are as follows:
-The project developed a new method called “sampling downscaling” to reduce calculation amount of mechanical 
downscaling. The usability of the new method was validated by the similarity of the probability density function (PDF) 
between the precipitation of the entire period in Hokkaido using the said method and that of the sampling year (Fig. 1). 

- The model experiment in Hokkaido clearly shows that the average annual temperature rose by approximately one degree 
due to urbanization. It corresponds to half of the total rise in temperature during the past 100 years (approximately two 
degrees), and this signifies the impact of regional land use shifts based on local warming predictions.

-The project clarifies characteristics of major meteorological fields, which influence the number of occurrences of 
line-shaped precipitation bands which in turn cause torrential rains in Hokkaido in summer (Yamada et al. 2012).

The project conducts researches in association with Toyama Prefectural Environmental Science Research Center, Akita 
University and Meteorological Research Institute, focusing on the Sea of Japan side areas (Toyama Pref.).

Fig. 1 Reproducing snow cover in the 1990s by the numerical model (left). The comparison between the regional snow 
           cover by the model and the the actual observation (upper right). Snow cover change until the 2030s based upon 
           MIROC, one of global climate models (lower right).

Fig. 1. Outline of a developed sampling downscaling

Development and Application of Comprehensive Downscaling 
Methods for Hokkaido Region
Tomohito Yamada  (Hokkaido University)

Advanced Downscaling Methods for Adaptations to 
Future Snow Cover Change in the Sea of Japan Side Areas 
under the Global Warming
Fujio Kimura  (Japan Agency for Marine-Earth Science and Technology)

Snowfall is sensitive to climate change. Its change will affect water resource and ecosystem in addition to human life including 
agriculture, tourism and amenity for citizen. This project develops the advanced downscaling methods using the high resolution 
regional climate models. Obtained high fidelity projection of the local climate change contributes to the planning of the 
adaptations to the change. Our projection focuses on the areas along the Sea of Japan in Toyama Prefecture where would be 
significantly affected by global warming.

The major achievements are as follows:
-We validated the downscaling method and reduced biases using the past climate simulation in Hokuriku district, one of the 
heaviest snowfall areas in the world. We found that the year-to-year variation of snow cover simulated by the model was highly 
consistent with that of the observed snow cover (Fig. 1).

-The downscaling based on MIROC, one of the global climate models, shows that snow cover will probably decrease by about 
30 % in the coastal areas of Toyama Prefecture in the 2030s.

-We held meetings with various experts in Toyama Prefecture for exchanging the knowledge and sharing the results of our research. 
We also provided the information on research achievements to the Committee for Preventing Global Warming and some related research 
groups in Toyama Prefecture. In Akita city, we co-hosted a symposium with local experts, the "Akita Snow Group" and exchanged 
information about the perspective of future snow with the civilian participants. It was reported as an article of the newspaper.
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The rate of the increase in the rent 
(An example of scenario analysis of 
adaptation measures under global 
climate change)

The project conducts researches in association with National Institute for Environmental Studies, Meteorological 
Research Institute, University of Colorado, Japan Agency for Marine-Earth Science and Technology, Non-Life Insurance 
Rating Organization of Japan, Ibaraki University, University of Tsukuba, International Institute for Applied Systems 
Analysis and Local governments in the Tokyo area. The subject areas are Tokyo metropolitan area (Tokyo Metropolitan, 
Kanagawa Pref., Saitama Pref., Chiba Pref. and southern Ibaraki Pref.).

URL：  http://www.mext-isacc.jp/eng/staticpages/index.php/report_dairaku_e

Climate change adaptation measures should be reviewed by considering the impacts of climate change and the changes in the 
vulnerability of the social system. This is because the current regional planning might not cope with the changes in extreme 
events such as storm surges caused by typhoons overlapping with rising sea levels. This project aims to develop two 
simulation techniques for Tokyo metropolitan area: namely, regional climate simulation technique with land use change 
scenarios and adaptation simulation technique based on vulnerability assessment of wind and flood damage. They are both 
necessary for scientific knowledge in adaptation planning and reviewing by local governments.

The major achievements are as follows:
-The project incorporated the urban canopy scheme dealing with urban buildings into the regional climate model and 
fine-tuned the precipitation scheme. It improved the accuracy for reproducing the surface air temperature and precipitation. 
It upgraded simulation technologies for the water and energy cycle processes in the metropolitan area. The impacts of land 
use change in the past were assessed by including land use information into the model.

-The project digitalized the regional planning atlases starting from the year 1888 and statistics of flood damage, which 
formerly existed only on paper, into GIS data. It quantified information on the reduction of green spaces and the expansion 
of urban areas in the Tokyo metropolitan area. A prototype of the flood risk assessment model was built.

-By using the computable urban economic (CUE) model, the rise in rent and the increase in population in the areas of 
mitigated flood risks were simulated. It enables analysis of real estate prices and locations, considering multifaceted 
elements such as global climate change, low-carbonization and aging. Furthermore, it will be able to estimate benefits of 
measures in monetary terms (Fig. 1).

The project conducts researches in association with Kochi Agricultural Research Center, Kochi University, Kochi 
University of Technology, Tokyo Institute of Technology, Kochi Prefectural Office, Kochi City and Japan Water 
Agency Ikeda Dam Control and Management Office, focusing on Kochi Prefecture.

URL：  http://www.mext-isacc.jp/eng/staticpages/index.php/report_nishimori_e

Fig. 1 Structure of an environment simulator for 
          market gardening and preliminary projection 
          in the greenhouse model under global warming

Fig. 2 The water environment in Ishiduchi Reservoir 
          and its ideal condition after adaptation 
          to global warming

The rate of the increase in the household
 (An example of scenario analysis of 
adaptation measures under global 
climate change)

Fig. 1 Examples of provisional scenarios of adaptation measures under global climate change 
          using the computable urban economic (CUE) model

Potential flood areas

Vulnerability and Adaptation to Climate Change in Water Hazard Assessed 
Using Regional Climate Scenarios in the Tokyo Region
Koji Dairaku 
(National Research Institute for Earth Science and Disaster Prevention)

Statistical Downscaling of Alternative Climate Change Scenarios 
on the River and Coastal Basin Managements for Environmental 
Policy-Making of Kochi Prefecture
Motoki Nishimori  (National Institute for Agro-Environment Sciences)

Economic structure may be drastically shifted by global climate change effects and its adaptations on Kochi Prefecture. The reason is 
that the economy is directly influenced by climate and weather conditions; for instance, it is vulnerable to typhoon and heavy rain and 
it strongly relies on the primary industries. This project integrally implements statistical downscaling and development of simulation 
technologies for climate change adaptations. They are essential for planning strategic adaptational estimations for climate change and 
environmental policies in Kochi Prefecture.

The major achievements are as follows:
-The project statistically downscaled the precipitation output of high-resolution dynamical model at the observation point of 
Sameura dam basin and input it into the run-off simulation model. The storage capacity of dam reservoir was predicted by 
reproducing operation of actual dam under warmer climate.

-The project assemble an innovative environmental simulator for plastic gardening greenhouse, which combined warmer 
temperature and increased atmospheric radiation effects by using downscaling climate change data, covering materials reducing 
such impacts, and influences on crop yields and quality. This technology is regarded as a useful tool, which enables us to offer 
adaptation strategies for the choice of coated materials and optimum locations for the future (Fig. 1).

-In the other agricultural research field, the project established a technology to estimate not only yield but also the protein content 
affecting the taste of rice, especially for Koshihikari (the most popular early-ripening variety). The technology also enables us to 
offer suggestions such as management of water temperature and application of fertilizers for the higher-quality rice grown in Kochi.

-In the water environmental field, the project simulated the dependence of temperature in the process of absorbing and emitting 
nutrient salt of the water hyacinth under warmer temperature and carbon dioxide in Ishiduchi Reservoir in Nankoku City, Kochi 
Prefecture based on the results of laboratory and field experiments. The project offered suggestions for treatment method for 
aquatic organisms including the most suitable season for cultivation to conserve environment. It was the public works of Kochi 
Prefecture from 2011 to 2012 to cultivate and preserve the water hyacinth at low cost before changing into sludge. The adaptation 
measures for maintaining water requirements and preserving water quality (Fig. 2) are further implemented by the collaboration 
among local people, prefectural officers and researchers.
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The project conducts researches in association with Tokyo Institute of Technology, University of Tsukuba, Japan Agency for 
Marine-Earth Science and Technology (JAMTEC), National Institute of Advanced Industrial Science and Technology 
(AIST), Nagoya City and Tajimi City. The subject areas are Nagoya City, Aichi Pref. and Tajimi City, Gifu Pref.

Nagoya, located in the central part of Japan, is one of the fastest-growing cities in the country. As in other big cities, the 
problems associated with urban heat islands are very serious. A further increase in air temperature will likely occur in the 
future. In addition, there are a lot of downpours in the city. Tajimi, located near Nagoya, holds the record for high 
temperature in Japan. So far, however, there have been few numerical investigations into weather and climate issues in these 
areas. We are developing a new sophisticated downscaling model that is capable of analyzing weather and climate from 
regional/urban scales to building scale. We perform sensitivity analyses, impact evaluations, and future projections of urban 
heat islands, extremely hot days, and downpours using this model.  We examine how to plan adaptation to these 
environmental problems.

The major achievements are as follows:
-The project developed a micro-meteorological model for building scale based on Large-Eddy Simulation and created 
a generation method of small-scale velocity fluctuations to seamlessly couple regional climate/meteorological models 
and micro-meteorological (building-resolving) models (Fig. 1). The project built a drag-coefficient database for feedback 
parameterizations, which apply to regional climate/meteorological models, and suggested a new theoretical formula to 
relate geometric parameters for building and drag coefficient. 

-The project conducted a future transitional projection of urban heat islands in the Nagoya metropolitan area and 
conducted observations to clarify fierce heat in Tajimi. The project conducted a social survey (Internet survey) in the Nagoya 
metropolitan area to evaluate human health influenced by urban heat islands in summer. The project developed an 
unprecedented thermal environment/physiological and psychological measurement system, which can be worn on the body. 

-The project evaluated the changes of urban climate affected by sea surface temperature, conducting simulation 
sensitivity experiments.

The project conducts researches in association with the University of Tokyo and National Institute for Environmental 
Studies, focusing on Tokyo Metropolitan and City of Kawasaki.

Fig. 1. Wind speed and Temperature distribution over site with/without 
            Kyobashi River.

Fig. 1 Outline of detailed downscaling method using feedback parameterizations under development

Development of a Sophisticated Downscaling Model Using Feedback 
Parameterizations and Its Applications for Adaptations to Urban 
Heat Islands, Extremely Hot Days and Downpours
Satoru Iizuka  (Nagoya University)

Green Innovation for Urban-Seaside Integrated Area
Keiko Takahashi  
(Japan Agency for Marine-Earth Science and Technology)

It is necessary to analyze various aspects of heat island phenomena and local heavy downpour which are characterized 
in urban areas; and to plan comprehensive adaptation measures. The goal is to create a secure urban environment under 
ongoing global warming condition and climate variability such as El Nino and Indian Ocean Dipole. This project offers 
"water  and green" adaptat ion scenarios involving environment around the urban-seaside areas.  These areas are 
comprised of cities, oceanfront and seaport areas. Information transmission about adaptation scenarios based on the 
REAL simulation assessment leads the world. To improve the prediction accuracy, we construct database of detail 
component, develop a data assimilation technique, develop high resolution simulation model for the REAL. These 
strategies would be applied for other various urban regions.

The major achievements are as follows:
-The project  conducted ultra high resolution simulation to understand the thermal storage mechanism around 
river-side area.

-The project conducted evaluation of the effects of restoring rivers and greenery in Kyobashi district and clarified its 
effectiveness (Fig. 1).

-The project  greatly improved predict ion of f lood caused by large-scale torrential  downpour,  establishing an 
integrated hydrological model which couples sewage waterway network and river channel network.

-The project clarified the impact to land penetration by woods, quantified vegetation quality.
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Fig. 1 Combining atmospheric environmental material processes into NICAM model

The project focuses on entire area of the Kanto Plain: Tokyo Metropolitan, Saitama Pref., Chiba Pref., Kanagawa Pref., 
Ibaraki Pref., Gunma Pref. and Tochigi Pref. The project conducts researches in association with the following 
organizations: Chiba University; Nagoya University; Kyushu University; National Institute for Environmental Studies; 
The National Institute of Advanced Industrial Science and Technology; Environmental Policy Department, Bureau of 
Environment, Tokyo Metropolitan Government; Saitama Prefectural Department of Environment; and Climate Change 
Policy Headquarters, City of Yokohama.

The project conducts researches in association with the University of Tokyo, Research Group of Water Issues in 
Shikoku (Kagawa Pref., Tokushima Pref., Ehime Pref., Kochi Pref., Ministry of Land, Infrastructure, Transport and 
Tourism, Local Agency of Central Government, private organizations and Press). The subject areas are Shikoku Area 
and Yoshino watershed.

Fig. 1. Outline of an integrated model of various elements

Fig. 2 Preparing emission inventories and observation data for assimilation

Development of Seamless Chemical AssimiLation System and 
its Application for Atmospheric Environmental Materials
Teruyuki Nakajima  (The University of Tokyo)

Development of Decision Making System for Water Resource 
Policy under Climate Change in Shikoku Area
Seigo Nasu  (Kochi University of Technology)

Shikoku has water shortage despite of high-risk flooding. The environment will be possibly tougher with climate change. Current 
urgent and crucial concern is to evaluate the impacts on water utilization, flood and aquatic environment, and to recognize ways to 
adapt the variations quantitatively through water-resource policy. We build an integrated simulation model of the following: 
“climate change prediction model,” “hydrological model to predict reserves and variation of water,” “evaluation model of social 
scientific impact” and “evaluation and selection system of adaptation options.” The goal is to supply information good enough for 
planning adaptations of natural phenomena such as water resource variation and floods/drought, and of their effects on social 
economy for watershed of Yoshino river in Shikoku.

The major achievements are as follows:
-The project built an effective simulation for climate change impacts and climate change adaptation measures, integrating all 
academic fields including meteorology, hydrology, economics, social psychology and business administration (Fig. 1).

-The project established a cooperative framework, which is composed of various interested parties in the local community and 
administrative bodies.  This framework in turn proposed a methodology that evaluates the degree of satisfaction with the 
structure of consciousness in contrast to the degree of satisfaction with the level of consciousness separately in the logic model 
for conscious structure. The past methodology was not able to analyze the level of consciousness and the structure of 
consciousness separately. 

-The project suggested a new methodology, which directly adds supply and demand of water resources into the inter-industry 
analysis. The analysis is utilized for economical assessment.

This project develops an assimilation and inversion system to better estimate concentrations and sources of both carbon 
dioxide and air pollutants. Its target is to simulate the assimilated atmospheric environment in the Kanto area, which is the 
principal metropolitan area of Japan, situated in the Asian continent downwind region, where warming, wide-area air 
pollution, and urbanization have been occurring simultaneously. Warming measures should be adapted comprehensively with 
issues of both pollution and urbanization. The adaptation methods are further studied with the help of local governments, and 
thus the results contribute to make policies for the environmental changes.

Thus far, each group has prepared and developed its targeted model consisting of atmospheric environmental materials, excess 
mortality of living people, and an afforestation scenario. Most necessary dataset to run the models have been successfully 
collected. The models generated simulation results, which can be compared with the observation. The project is prepared to 
engage in a fully comprehensive calculation combining the models and the dataset, and to assess the impact using the system 
(Figs.1 and 2). To further improve the assimilation system, the project continues to develop the models.
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The project focuses on Toyama Pref., Ishikawa Pref. and Fukui Pref. The project conducts researches in association with 
National Agriculture and Food Research Organization National Agricultural Research Center, National Institute for 
Agro-Environmental Sciences, Ishikawa Prefectural University, Toyama Prefectural Agricultural, Forestry & Fisheries 
Research Center, Fukui Agricultural Experiment Station, Land improvement region at Shichika drain along Tedori river 
and Tokyo University of Agriculture and Technology.

The project conducts researches in association with Hirosaki University, Iwate Prefectural University, National 
Agriculture and Food Research Organization National  Agricultural  Research Center for Tohoku Region,  
Meteorological Research Institute and Sendai District Observatory. The subject areas are Pacific side of Aomori Pref., 
Iwate Pref. and Miyagi Pref.

Fig. 1 An example of screen when operating alert information system for agricultural crops
Fig. 1 Gathering and analyzing of brown rice samples in Hokuriku

Development of Decision Support System for Optimal Agricultural 
Production under Global Environment Changes
Seishi Ninomiya  (The University of Tokyo)

Advanced Downscaling of the Local Easterly Cold Wind "Yamase" 
and the Winter Monsoon in the Tohoku Region
Toshiki Iwasaki  (Tohoku University)

Downscaling simulations of Yamase and the winter monsoon are highly desired for global warming adaptation measures in Tohoku, the 
northeastern part of Japan, because the climate is significantly influenced by them. Especially, Yamase triggers cold-weather damage on 
the agriculture and inflicts financial harm. We improve downscaling numerical schemes, and develop data assimilation schemes and 
agrometeorological data producing technique, targeting the Pacific side of the area, where there is sensitivity to the wind effect.

The major achievements are as follows:
-The project conducted the downscaling utilizing reanalysis JRA-25/JCDAS, and confirmed its high reproducibility of 
interannual variability of the surface temperature by comparing with observations at meteorological stations. It confirmed 
the trend that monthly mean temperature rise in Sendai is less in August than during other seasons due to the delay of the 
withdrawal of rainy season.

-The project developed a data assimilation system for the downscaling to improve short-range forecast in Yamase, and created an 
ensemble downscaling prediction system, aiming to establish medium-range probabilistic forecast in Yamase.

-The project developed a system to produce advanced numerical agrometeorological information utilizing products of downscaling 
simulation and to provide it to farmers (Fig. 1). It was highly regarded as useful information by the farmers when the project 
conducted a questionnaire survey on the system.

This project develops a decision support system for optimal agricultural production under climatic change. The goal is to minimize 
climate change impacts for product quality and to support robust and stable farm management even with severe climate condition 
or long-term warming trend by optimizing cultivation and water resource management while considering stable farming benefits. 
The project implements weather, crop, and water/soil models to accurately estimate three key elements (weather, soil and water 
conditions) which determines crop growth, by using downscaled data and the estimations enable us to simulate crop yield and 
quality. By integrating above simulation results, we develop a decision support system for optimal agricultural production through 
implementing two functions: optimal cultivation management for such as fertilization, irrigation, cropping timing and crop rotation 
which concerns about farmers' profitabilities, and a proper water management in local and watershed level.

The major achievements are as follows:
-The project developed a model to predict the occurrence of white immature grain from the temperature during rice ripening 
period and the protein concentration of brown rice (Fig. 1). 

-The project developed a model to estimate accurate soil moisture and temperature of farmlands, using downscaled GCM 
predictions and a soil database. 

These models are indispensable for developing an adaptation management method under climate change.
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Fig. 1 An example of a pinpoint searching system for fishing grounds in the short term

URL：  http://www.mext-isacc.jp/eng/staticpages/index.php/report_awaji_e

Events

Participants’ Comments
・  “I could discuss the issues in the symposium in great detail, which provided me with an opportunity to raise awareness 
     of the said issues. I felt it produced fruitful results because it was not merely a symposium with one-way 
     communication of ideas but an interactive symposium between the participants and speakers.”

・  “It was my first time to learn such wide-ranging subjects in detail. I felt satisfied to have participated in the symposium.”

・  “This interactive symposium was beneficial as it helped us raise awareness about the future trend of global warming together with 

     researchers, officials of local governments, journalists and ordinary citizens.”

・  “I was concerned about the continuity of this particular kind of the project. I hope that the project further involves officials of local 

     governments in adapting to climate change, and not end up in the air.”

・  “The symposium was really good because it provided an opportunity to exchange and share views among experts and individuals 

     from all walks of life.”

Events Information
・  Research Program on Climate Change: Research Briefing Session of 2012
     Date: Thursday, Dec. 6, 2012       Venue: Conference Square M+ (Chiyoda-ku, Tokyo)

・  Open Symposium: “Ways and Means for Nagoya City To Foster Urban Development in the face 
    of an Uncertain Future”  —How Do We Prepare for Global Warming and Huge Disasters in a Super Aging Society?

     Date: Sunday, Nov. 11, 2012       Venue: ES Hall, Nagoya University

・  Research Program on Climate Change: Research Briefing Session of 2011
     Date: Thursday, Dec. 22, 2011       Venue: Conference Square M+ (Chiyoda-ku, Tokyo)

・  Interactive Symposium on Climate Change  —Aiming to Construct a Safe and Secure Society for the Future

     Date: Wednesday, Oct. 12, 2011       Venue: National Museum of Emerging Science and Innovation (Koto-ku, Tokyo)

The project conducts researches in association with Aomori Prefectural Industrial Technology Center, Fisheries 
Research Agency, Kyoto University, Hokkaido University and Environment Simulation Laboratory Co, Ltd., focusing 
on North Pacific Ocean offshore of Aomori Pref.

Fig. 2 An example of a statistics model for estimating fishery resource change in the medium term

An Innovative Method of Forecasting Ocean Circulation and 
Fishery-Resource Variabilities Linked to Climate Change 
for Operational Use
Toshiyuki Awaji  (Japan Agency for Marine-Earth Science and Technology)

Accurate ocean environmental assessment and forecasting are required for adaptive fishery managements to climate change 
under global warming. In fact, dramatic changes in fishery resource distributions and abundance have occurred in association 
with climate change. We have been currently striving to develop; 1) an innovative coupled data assimilation system for 
atmosphere-ocean-lower trophic level ecosystem interactions, 2) a sophisticated downscaling approach toward a short to 
medium-range forecast of a better fishing ground, 3) robust estimates of long-term fishery-resource variabilities, and 4) 
enhanced support of data users, focusing on the neon flying squid in the North Pacific, which is a major target in Aomori 
Prefecture. The result is applied to the identification and characterization of a habitat suitability index of other species.

The major achievements are as follows:
-The project successfully developed the world’s first advanced interactive downscaling method, which combined data 
assimilation method and nesting method.

-Integrating this method to the old model, a pinpoint searching system for fishing grounds in the short term was created 
with high accuracy (Fig. 1). The project successfully developed a statistics model for estimating fishery resource variations 
in the medium term for the neon flying squid (Fig. 2).
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