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Abstract
In the past few years, the temperature in Japan has exceeded 40 degrees Celsius, and it has become a life-threatening 

situation that goes beyond skin health. While there has been no precipitation for a long time, there are many “highest obser-
vation history” phenomena, and abnormal weather such as severe flood damage is occurring frequently. The pandemic of 
the new coronavirus is partly related to deforestation due to population growth, and there is a possibility that permafrost will 
thaw due to global warming and past and unknown viruses will appear.

The warning has been done for quite long, but economic development has been prioritized and it has reached a crisis. 
Regarding global warming, the Kyoto Protocol was adopted at COP3 in 1997, and the Paris Agreement was agreed at COP21 
in 2015. Regarding ozone depletion, the Montreal Protocol was adopted in 1987 and came into effect in 1989 faster than 
global warming. The production of CFCs decreased, and ozone depletion was suppressed. However, due to the increasing 
scattering of aerosols, the ultraviolet rays on the surface of the earth have stopped falling. In this way, the material cycle is 
interrelated, and it is necessary to understand the whole picture, not to solve it by reducing one substance.

In 1972, the United Nations Environment Program was established after the United Nations Conference on the Human 
Environment. In addition to the activities such as the international treaties mentioned above, SDGs consisting of 17 goals and 
169 targets were adopted at the 2015 UN Summit. I hope “Healthy planet Healthy people” will be realized by thinking that 
“the surface of the earth is the skin and the atmosphere is the scent” and acting quantitatively, concretely and promptly at 

each level of individuals, groups, organizations, regions, countries, and the world.
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「今日の天気は？」から，「最高気温は？　紫外線指数
は？」と，毎朝確認するように変わって久しい。過去数
年は，摂氏40度を超え，肌の健康にとどまらず，生命
が脅かされる状況となってきている。長く降水がない
一方で，“観測史上最高”の現象が多く，激甚水害など
異常気象も多発している。新型コロナウイルスのパン
デミックも遠因には人口増大に伴う森林伐採がかかわ
り，また温暖化により永久凍土が融解し，過去や未知の
ウィルスが出現する可能性もある。このように加速する
地球環境変化を概観する 1）。多くの地球環境変化は人類
が地球表層環境の物質循環に擾乱を与えていることで起

こるので，物質循環の基礎的な理解が大切である。地球
表層は大気，海洋，地圏，雪氷圏と陸域生物圏などのリ
ザーバー（貯水池，物質の保存容器）から成っている。
温暖化ガスやフロンガスなどの環境変化を引き起こす物
質が工業生産，農業生産など，各ソース（生成源，発生
源）からリザーバーに流入する。リザーバーから出る過
程をシンク（流し，消滅源，浄化過程）と呼ぶ。産業革
命やフロンガス発明以前は，自然浄化過程で，ソースと
シンクがバランスした定常状態が維持され，増減しな
い。人類は際限なくリザーバーを拡大してきて，さらな
る拡大は不可能で，ソースを減らし，シンクを増やすこ
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