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Greetings to you all! Thank you, Dr. Hiroyuki Taniyama, for your introduction, 
 
Dear Experts, Colleagues and Friends, 
 
It is my honour to participate in this year’s Overseas Agricultural Science Seminar, organized by 
the Hokkaido-Alberta Dairy Science and Technique Exchange Association and Rakuno Gakuen 
University.  

Let me begin by highlighting the strong collaborative nature of the Hokkaido-Alberta Dairy 
Science and Technique Exchange Association. Established in 1973, the Association has helped 
promote dairy farming through the exchange of science and technology and has strengthened 
bilateral relations between the two regions. 

Social and economic sectors of our societies rely on healthy ecosystems to flourish. Biodiversity, 
on which our agriculture, forests, aquaculture and fisheries depend, lays the foundation for the 
health, livelihoods, food security and nutrition for people around the world.  

From Hokkaido, Japan, to Alberta, Canada, cultivation continues to outcompete other sectors for 
land. Industrial agricultural practices have often degraded ecosystems and accelerated biodiversity 
loss, expecting a trade-off for more productivity and lower costs.  

However, modern techno-centric thinking has put a new focus on what indigenous peoples and 
local communities have always known and continue to teach – that is to build systems that works 
with biodiversity rather than against it. 

Healthy ecosystems are vitally important for agricultural production however, we continue to see 
the loss of biodiversity, land degradation and pest and disease outbreaks – compounded by the 
impacts of climate change through unprecedented warming, extreme weather and unpredictable 
precipitation patterns.  
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Alternatively, biodiversity conservation as well as restoration and sustainable use of ecosystems 
can help reverse these trends and can simultaneously be a solution to the environmental crises we 
face today. Sustainable agricultural practices such as agroecology and ecosystem-based approaches 
can deliver multiple benefits to food and water security while also mitigating and adapting to 
climate change and reversing land degradation.  

For example, encouraging integrated production systems such as agroforestry, no-till agriculture 
and appropriate crop rotation can be simple solutions that are biodiversity-friendly and can help 
reverse ecosystem and land degradation. In fact, many ecosystem-based approaches also help 
ecosystems become more resilient to extreme weather while contributing to climate change 
mitigation, adaptation and disaster risk reduction.  

For these solutions to be fair, equitable and truly sustainable, they need to be implemented with the 
full inclusion and participation of all stakeholders, including smallholder farmers, indigenous 
peoples and local communities, who often grow a large portion of regional produce and who hold 
knowledge on the land they cultivate. 

Colleagues,  

We will not be able to reverse the loss of biodiversity or limit the global temperature increase to 
1.5 degrees unless we transform our food systems.  

I would like to draw your attention to the fifth edition of the Global Biodiversity Outlook, which 
outlined two major transitions that are relevant today. 

First – the sustainable agriculture transition aims to redesign agricultural systems and recognize 
the role of biodiversity through agroecological approaches that minimize negative impacts, while 
enhancing productivity and resiliency, and making efficient use of land, water and other resources.1 

Second – the sustainable food systems transition focuses on enabling more sustainable and 
healthier diets. More diverse foods and food systems have obvious nutritional benefits. More 
moderate consumption of meat and fish and a deep reduction of food waste can reduce global 
demand-driven pressures and ensure food security for all people.2 

Dear decision-makers, 

These ideas for more sustainable agriculture are not new. Leaders around the world have already 
agreed that change is needed, under the UN 2030 Agenda for Sustainable Development. This year, 
under the Convention on Biological Diversity, the world will adopt a global biodiversity framework 
that aims to bridge the gap between where we are and where we need to be, regarding the state of 
nature of our planet.  

The post-2020 global biodiversity framework will enable us to maximize synergies between 
international processes and instruments so that they not only address the issues of climate change, 

                                                 
1 GBO-5 Sustainable Agriculture Transition 
2 GBO-5 Sustainable Food Systems Transition 
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biodiversity loss, desertification and ecosystem degradation in a more holistic way, but that they 
also support the transformation of our food systems.  

The current draft of the framework includes a target that aims to ensure that all areas under 
agriculture, aquaculture and forestry are managed sustainably. We need to ensure that this target is 
ambitious and holistic and secures the productivity and resilience of food systems. 

In addition, agroecology and the importance of soil biodiversity have gained significant 
international attention. The CBD will also adopt a plan of action for the conservation and 
sustainable use of soil biodiversity,3 produced in consultation with FAO.  

The plan aims to encourage the conservation, restoration and sustainable use of soil biodiversity, 
including through agroecological practices, with a view to support the implementation of the post-
2020 global biodiversity framework. Since biodiversity plays a critical role in the sustainable 
management of food systems, the full and active participation of agricultural sectors within the 
post-2020 framework will be essential for its success. 

Lastly, and most importantly, the framework is intended to be a global framework for all and thus 
universally applicable. To attain this, we must recognize and support the roles and rights of 
indigenous peoples, smallholder farmers and small-scale food producers so that we can reverse 
biodiversity loss.  

It is with these successes that we will achieve the Sustainable Development Goals and the 2050 
vision of living in harmony with nature.  

Thank you. I wish you great success in today’s seminar.  
 

-------- 

                                                 
3 Annex contained in CBD/SBSTTA/24/L.7 
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Dr. Irene Hoffmann
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イレーナ・ホフマン博士は、2002年から2015年まで、FAOの動物遺伝資源課⾧および
動物生産サービス課⾧を務め、動物遺伝資源に関する政府間技術作業部会の事務局を
務めました。農業科学者であり、ホーエンハイム大学で博士号、ゲッティンゲン大学
で修士号を取得しています。1994年から2002年までギーセン大学家畜生態学研究所の
助教授を務め、国際的かつ学際的な研究プログラムをまとめました。それ以前は、開
発分野（アフリカのGIZ）で、科学編集者として、また開発NGOsのために働いていま
した。彼女は、国際的な政策・技術的な会議を開催してきたとともに、科学的・政策
的なテーマで幅広く発表しているほか、様々な諮問委員会や審査委員会で活躍してい
ます。

Between 2002 and 2015, Ms. Irene Hoffmann was Chief of the Animal Genetic 
Resources Branch and Chief of the Animal Production Service in FAO, and 
acted as Secretary of the Intergovernmental Technical Working Group on 
Animal Genetic Resources. Irene is an agricultural scientist with a Ph.D. from 
Hohenheim University and an MSc from Göttingen University. Between 1994 
and 2002 she was assistant professor at the Institute of Livestock Ecology, 
Giessen University, where she coordinated international and interdisciplinary 
research programmes. Earlier in her career she worked in development (GIZ, 
Africa), as scientific editor, and for development NGOs. She has organized 
international policy and technical conferences and published extensively on 
scientific and policy topics, and she has served in various advisory committees 
and review panels.

■ 基調講演 Keynote
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概要 

膨れ上がる世界の人口、持続不可能な管理方法による天然資源の劣化、生物多様性の喪

失、そして気候変動は、根本的な懸念を呼び起こします。即ち、今日の食糧及び農業シ

ステムは、現在および将来の世代のニーズを満たすことができるのかということです。

どのようにしたら、差し迫った地球規模の問題に取り組みながら、社会はより持続可能

な食料システムに移行できるのでしょうか？世界の食料システムの要である食料と農業

のための生物多様性は脅威にさらされ、侵食されつつあります。しかし、何千もの種と

その遺伝的多様性は、食料安全保障と気候変動を含む新しい状況に適応するために必要

不可欠なものです。私たちの農業食糧システムの未来は、いくつかの持続可能な開発目

標（SDGs）の達成の中心となるでしょう。たとえば、飢餓の撲滅、責任ある生産と消

費、そして陸域・水域の生態系と生物多様性の保全と持続可能な利用を含む「環境に対

する責務（environmental stewardship）」の促進などが挙げられます。今回の発表では、

現在の地球規模の課題と持続可能な農業へのアプローチに光を当てますが、どこにでも

通用する万能の解決策は存在しないのだということを強調しています。日本における実

例を示すとともに、国際的な協力と、共同して政策を作り対応することの必要性を強調

しています。イレーナ・ホフマン博士は、国連食糧農業機関（FAO）の「食糧と農業の

ための遺伝資源委員会(CGRFA)」の事務局長を務めています。この委員会は、食糧と農

業のための生物多様性について専門的に取り組んでいる唯一の政府間組織です。また、

食糧と農業のための生物多様性の保全と持続可能な利用を支援するための共同行動と地

球規模の政策について各国が合意するためのフォーラムを提供しています。  

 

持続可能な農業 ～生物多様性と気候危機とのつながり～ 
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Abstract 

An expanding world population, natural resource degradation from unsustainable 

management practices, biodiversity loss and climate change give rise to fundamental 

concerns: Are today’s food and agricultural systems capable of meeting the needs of 

present and future generations? How can societies transition to more sustainable food 

systems while addressing pressing global issues? The backbone of the world food systems 

-biodiversity for food and agriculture- is under threat and eroding. Yet the thousands of 

species and their genetic variability are indispensable to food security and to adapt to 

new conditions, including climate change. The future of our agri-food systems will be 

central to the achievement of several Sustainable Development Goals (SDGs), such as, 

the elimination of hunger, responsible production and consumption, and the promotion 

of environmental stewardship, including the conservation and sustainable use of our 

terrestrial and aquatic ecosystems and biodiversity. The presentation sheds light on 

current global challenges, and on approaches to sustainable agriculture, highlighting 

that there is no one-size fits all solution. It provides illustrative examples of Japan and 

emphasizes the need for international collaboration and joint policy responses. Dr. Irene 

Hoffmann serves as the Secretary of the Commission on Genetic Resources for Food and 

Agriculture (Commission) of the Food and Agriculture Organization of the United 

Nations. The Commission is the only intergovernmental body that specifically addresses 

biodiversity for food and agriculture. It offers countries a forum to agree on joint actions 

and global policies to support the conservation and sustainable use of biodiversity for 

food and agriculture. 

 

Sustainable Agriculture 

– linkages with biodiversity and climate change 
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モニレ・ファラマーズィ
アルバータ大学
理学部地球大気科学科 准教授

Dr. Monireh Faramarzi
Associate Professor, Faculty of Science, University of Alberta

Dr. Monireh Faramarzi is an Associate Professor in the Department of Earth and 
Atmospheric Sciences, University of Alberta, Canada. She received her PhD from the 
Swiss Federal Institute of Technology ETHZ in 2010. She is currently leading the 
Watershed Science and Modelling Laboratory that involves developing and applying 
physical and process-based tools such as hydrological, agricultural, and climate models 
to study water and food challenges in the context of climate change. Her research 
focuses on assessing trade-offs and interactions between water and land resources, crop 
production, and socio-economic drivers for an environmnetaly-informed management 
plans. To date, her research has elaborated on subjects related to the impacts of climate 
change and management factors on crop yields, streamflow, floods, droughts, and more 
recently, on nutrients and chemical loads and transport in agricultural lands of 
Canadian Praries. Her research goal is to contributes to the science of “water-food-
energy and environment” nexus under an uncertain future in the Anthropocene. 

モニレ・ファラマーズィ博士は、カナダのアルバータ大学地球大気科学部の准教授です。
彼女は2010年にスイス連邦工科大学チューリッヒ校で博士号を取得しました。
彼女は現在、気候変動の文脈で水と食料の課題を研究する目的で、水循環、農業、気候モデル
などのような物理的及びプロセスベースのツールの開発及び応用に関与した流域科学及びモデ
ル研究所を率いています。彼女の研究は、取引の評価、水と土地の相互作用、作物生産、環境
に基づいた管理計画の社会経済的推進力に焦点をあてたものです。現在まで、彼女の研究は、
気候変動と管理要員が作物の収穫量、河川の流れ、洪水、干ばつに及ぼす影響に関連するテー
マ、そしてごく最近では、カナダの草原の農地における栄養素と化学物質の負荷と輸送に関連
する研究について詳しく掘り下げてきました。彼女の研究目標は、人類の不確実な未来の下で
「水―食ʷエネルギーと環境」の結びつきの科学に貢献することです。

■ 講演Ⅰ LectureⅠ
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概要 

持続可能な農業は、水(の利用性)の確保、食料の安全保障、自然保護という切羽詰まった

三重の課題に直面しています。しかし、生物地球化学的および水循環気候変数の変化に

対する作物成長の非定常的応答は、作物収量の予測を不確実にし、その結果持続可能な

農業のための適応戦略の実施における曖昧さをもたらします。カナディアンプレイリー

ズの生産性の高い農地は、国民経済にだけではなく、世界 100 か国以上に食糧を供給す

ることに貢献しています。ただし、気候変動やその他の新たな環境問題（水や土壌の劣

化など）により、作物の収穫量が変化し、これらの土地の現在の生産レベルが制限され

る可能性があります。この研究は、カナディアンプレイリーズの農地におけるさまざま

な気候変動と窒素施用シナリオの下での小麦と大麦の収穫量の経時変化をシミュレート

したものです。この結果は、将来の気候変動シナリオの下で、より大きな成長度合とよ

り大きな土壌水分によって作物収量が増加すると予想される一方で、土壌栄養分の利用

可能性と土壌窒素を取り込む作物の能力が収量向上のレベルを大きく左右することを示

唆しています。このモデルの結果は、将来的に大気中の二酸化炭素が飽和状態になると、

気孔の閉鎖が早まり、それによって栄養素の取り込みと作物の収穫量を制限する可能性

があることを示しました。窒素肥料を多く施用した場合の作物収量の増加が予測される

ことから、施肥は気候変動下で収量を増加させるための適応策となり得ることが示唆さ

れました。しかし、肥料の使用率が高いことによる土地、生物多様性、水質への懸念は、

環境問題を引き起こし、この地域の農業実践の持続可能性の目標を制限する可能性があ

ります。この研究は、土壌の健康とその養分利用性を促進することの重要性を明らかに

し、地域の将来の気候変動の下での潜在的な管理オプションとしての再生農業実践の検

討の基礎を提供するものです。  

 

気候変動下で小麦・大麦の収穫量はどう変化するか？ 

～カナダにおける収量変化を予測する～ 
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Abstract 

Sustainable agriculture is confronted by an intimidating triple challenge of ensuring 

water availability, meeting food security, and conserving nature. However, the non-

stationary response of crop growth to changes in biogeochemical and hydro-climatic 

variables makes crop yield projection uncertain and thus ambiguity in the 

implementation of adaptation strategies for sustainable agriculture. The productive 

agricultural lands of the Canadian Prairies not only contribute to the national economy 

but also supply food to over a hundred countries worldwide. However, climate change 

and other emerging environmental concerns (e.g., water and soil degradation) may alter 

crop yields and limit current production levels in these lands. This study simulated the 

time-varying behavior of wheat and barley crop yields under various climate change and 

nitrogen application scenarios in the agricultural lands of the Canadian Prairies. The 

results suggest that while crop yields are expected to increase due to larger growing 

degree days and greater soil moisture under future climate change scenarios, the soil 

nutrient availability and the ability of crops to uptake soil nitrogen can highly regulate 

the level of yield enhancements. The model results showed that saturated atmospheric 

CO2 in the future can induce earlier stomatal clousure, thus limiting nutrient uptake 

and crop yields. The predicted increases in crop yields under a higher nitrogen fertilizer 

application suggests that fertilizer application can be considred as a potential adaptation 

measure to enhance yields under a changing climate. However, land, biodiversity, and 

water quality concerns due to a higher rate of fertilizer use can raise environmental 

issues and limit the sustainability goals of agricultural practices in the region. This study 

highlights the importance of promoting soil health and its nutrient availability, and it 

provides the basis for examination of  the regenerative farming practices as a potential 

management option under future climatic changes in the region. 

 

Response of wheat and barley crop yields to 

climate change using process-based modeling in 

agricultural lands of Canadian Prairies 
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概要 

私たちのアグリフードシステムに気候変動の緩和と適応を実施する緊急の必要性があり

ます。しかし、気候変動は単に科学的または技術的な問題ではありません。気候変動に

対処する上で最も顕著な障壁のいくつかは、経済的、政治的、文化的構造を含む組織的

なものです。しかし、農家は積極的なエージェントであり、彼らの多くはこれらの障壁

にもかかわらず有益な実践に従事しています。しかし、私たちの農業システムを変革す

るためのより高いレベルの組織的支援は依然として不可欠です。このプレゼンテーショ

ンでは、高度に工業化された農業セクターがあり、気候変動の影響に非常に敏感な地域

であるカナダのアルバータ州の事例について説明します。アルバータ州の農家への調査

とインタビューに基づいて、アルバータ州の農家の間で観察された構造的障壁と機関(媒

介)について議論します。私たちは、このセクターの気候変動を促進することができる一

連の戦略で締めくくります。 

  

 

気候危機への対応における社会的な障壁と実現可能性 

～アルバータ州の農家での実例をもとに～ 
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Abstract 

 There is an urgent need to implement climate change mitigation and adaptation in our 

agri-food systems. Climate change is not simply a scientific or technological issue, 

however. Some of the most salient barriers to addressing climate change are 

organizational: including economic, political and cultural structures. However, farmers 

are active agents and many of them are engaging in practices that are beneficial despite 

these barriers. However, higher levels of organizational support for transforming our 

agricultural systems is still essential. In this presentation, we discuss the case of Alberta, 

Canada, a region with a highly industrialized agricultural sector, and one that is highly 

sensitive to the impacts of climate change. Based on surveys and interviews with 

Albertan farmers, the structural barriers, and agency observed among Albert's farmers 

is discussed. We conclude with a set of strategies that can enhance the climate 

transformation of this sector.  

 

Social and organizational dimensions of  

climate change mitigation and adaptation in 

agriculture: A case study of Alberta 
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