
✓ MEXT and JMA published the Climate Change in Japan in December 2020 to
share basic information and expertise on climate change and promote impact
assessment and consideration of related mitigation/adaptation in Japan.

✓ Since its publishment, efforts to deepen public understanding about this report
have been made.

✓ The report has been used as intended, including as basic/background
information to consider new technical standards of infrastructure to adapt to
future climate change.

✓ MEXT and JMA continue their services to provide information on climate
change effectively to support impact assessment and mitigation/adaptation in
Japan.

International interest in climate change has significantly increased since the Paris
Agreement was adopted at COP21 in 2015. In the same context, Japan’s Act on
Promotion of Global Warming Countermeasures (1998), its Climate Change Adaptation
Act (2018) and associated national plans stipulated requirements or recommendations
for national and local governments, commercial enterprises and the public to promote
and implement related mitigation and adaptation.

The Ministry of Education, Culture, Sports, Science and Technology (MEXT) and the
Japan Meteorological Agency (JMA) published a report titled Climate Change in Japan
in December 2020 to share basic information and expertise on climate change and
promote impact assessment and consideration of related mitigation/adaptation in
Japan.
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⚫ The report outlines the status of atmospheric greenhouse gases (GHGs) and
observed/projected changes in climate variables, including surface temperature,
precipitation, snowfall, tropical cyclones, sea surface temperature, sea level and ocean
acidification, in and around Japan.

⚫ Climate projections are generally based on the RCP2.6 and 8.5 scenarios which are called
“2°C and 4°C warming scenarios” in the report, and the projections based on these
scenarios are described as the potential climatic conditions “with achievement of the Paris
Agreement’s 2°C target” and “with no additional mitigation measures beyond the current
situation”, respectively. This enables readers to compare two possible states of the future
climate that may affect the areas of their responsibilities, business or life.

⚫ Projections obtained from dynamic downscaling with a 5 km spatial resolution model are
provided in the report. The complex topography and climatic characteristics of Japan are
well considered in the projections. This helps readers to understand the potential climate
change risk for them.

⚫ For optimal usability, specialists not only from the fields of physical science
(meteorologists, climatologists and oceanographers) but also from climate impact
assessment / science communication are involved in considering the outline, drafting and
reviewing of the report.

⚫ Ministries and governmental agencies have regular contact among the staffs who are
concerned with climate change. The field offices of JMA also have regular contacts with
the local governments within their responsible districts. The publication of the report was
announced via such routes.

⚫ MEXT and JMA held a media briefing when they published the report. For more effective
and efficient announcement, they have written articles and held webinars for specialized
fields such as education, meteorology, and oceanography those who may convey
information and knowledge to the public.

⚫ The information and expertise shared through the report have
been used on various platforms, including presentations by other
Ministries on climate change within their areas of responsibility
and local-government plans for mitigation and adaptation.

⚫ Of particular note is incorporation of the information in the
Assessment Report on Climate Change Impact, which is prescribed
under the Climate Change Adaptation Act and published every five
years or so under the responsibility of the Ministry of the
Environment as a comprehensive assessment of climate change
effects in Japan to support formulation of national- and local-
government plans for adaptation.

⚫ The Ports and Harbours Bureau of the Ministry of Land, Infrastructure, Transport and Tourism (MLIT)
recently began considering new port/harbor infrastructure technical standards for adaptation to
potential future climate conditions in consideration of usage for 50 years or more.

⚫ Noting the Climate Change in Japan (2020) along with other proposals from experts, the Bureau
established a technical advisory committee on this issue.

⚫ Based on the report, JMA provided a briefing on observed and projected changes in sea levels, storm
surges and high waves in and around Japan as well as their mechanisms at the first meeting of the
committee, held in February 2021.

⚫ The committee is now considering the use of projected changes in sea levels based on the RCP2.6 scenario
as a general standard. They are also studying how to integrate the projections for tides, waves and wind
into the new standard. They plan to conclude the discussion during FY2021 and to implement the new
standards from FY2022.

Note: The projections are average over Japan for the end of the 21st century relative to the end of the 20th century or the present, unless
otherwise stated. They are written in "about XX" form here by using the average though the report shows them with ranges of uncertainty.

Changes in annual surface temperature

for the end of the 21st century (2076 –

2095 average) relative to the end of the

20th century (1980 – 1999 average)

Projection based on

the 2°C Warming 

Scenario

Projection based on

the 4°C Warming 

Scenario

Annual surface 

temperature over Japan
Increase about 1.4°C Increase about 4.5°C

Annual global average 

surface temperature
Increase about 1.0°C Increase about 3.7°C

Tmax ≥ 35°C days per year Increase about 2.8 days Increase about 19.1 days

Tmin ≥ 25°C days per year Increase about 9.0 days Increase about 40.6 days

Tmin < 0°C days per year Decrease about 16.7 days Decrease about 46.8 days

Tmax: the daily highest temperature

Tmin: the daily lowest temperature

Projection 

based on 

the 2°C 

Warming 

Scenario

Projection 

based on 

the 4°C 

Warming 

Scenario

Averaged sea 

surface 

temperature 

near Japan

Increase 

about 1.14°C
Increase 

about 3.58°C

Averaged global 

sea surface 

temperature

Increase 

about 0.73°C
Increase 

about 2.58°C

Changes in sea surface temperature during 1900 – 2019 (per 100 years) (left) and for the end of the 21st

century (2081 – 2100 average) relative to the end of the 20th century (1986 – 2005 average) (middle and right)

The symbols * and # denote statistically significant at 95% or more and no statistically significant tendency can

be found, respectively.

Projection based on

the 4°C Warming Scenario

Projection based on

the 2°C Warming Scenario
Observed

Projection based on

the 2°C Warming Scenario

Projection based on

the 4°C Warming Scenario

Averaged sea level at the sites 

along the Japanese coast

Increase about

0.39 m

Increase about

0.71 m

Global mean sea level
Increase about

0.39 m

Increase about

0.71 m

Changes in the sea level averaged over the sites along the Japanese coast

for the end of the 21st century relative to the end of the 20th century
⚫ Sites / I – IV: Regions

Projection based on the

4°C Warming Scenario

Projection based on the

2°C Warming Scenario

Regions: I II III IV All I II III IV All

Snowfall and Snow Depth

Decrease
Rain falls instead of snow

However, the risk of heavy snow remains

Annual Surface Temperature

Rises about 1.4°C / 4.5°C

Projected climate in and around Japan for the end of the 21st century,

relative to the end of the 20th century or the present:

with more Tmax ≥ 35°C days,

more Tmin ≥ 25°C days,

and fewer Tmin < 0°C days

Annual maximum daily precipitation increases 

about 12% (15 mm) / 27% (33 mm)

Annual number of events with precipitation

≥ 50 mm/h increase about 1.6 times / 2.3 times

The Proportion of 

Strong Typhoons Increase

The Wind Speed and Precipitation

Associated with Typhoons Increase

Sea Surface Temperature

Rises about 1.14°C / 3.58°C
The degree of increase is greater than the global average,

due to the geographical feature (near a continent which is

warmed up easier than ocean and warm currents)

Sea Level along the Japanese Coast

Rises about 0.39 m / 0.71 m

Sea of Okhotsk Sea-ice Extent in March

Decrease about 28% / 70%
Note: Seasonal nearly ice-free condition in the

Arctic Sea by mid-21st century is projected

based on the 4°C warming scenario.

Yellow and purple are the projections based on the

2°C and 4°C warming scenarios (RCP2.6 and 8.5) , respectively

Heavy Precipitation

Frequency Increase

Ocean Acidification Continues
around Okinawa and south of Japan at a

Similar Rate as the Global Average

https://www.data.jma.go.jp/gmd/kaiyou/english/state_of_ocean_climate_index.html
https://www.mext.go.jp/en/index.htm
https://www.jma.go.jp/jma/indexe.html
https://www.restec.or.jp/si-cat/en/index.html
http://www.jamstec.go.jp/tougou/eng/
https://www.jamstec.go.jp/sousei/eng/index.html
https://www.data.jma.go.jp/gmd/kaiyou/db/vessel_obs/data-report/html/index_e.html
https://www.jma.go.jp/bosai/map.html#5/41/135/&elem=s_color&contents=himawari&lang=en
https://www.jma.go.jp/bosai/en_nowc/#lat:41.013066/lon:138.999023/zoom:5/colordepth:normal/elements:hrpns
https://www.jma.go.jp/bosai/map.html#5/34.5/137/&elem=temp&contents=amedas&lang=en&interval=60
http://search.diasjp.net/en/dataset/JMA_GWP9
http://search.diasjp.net/en/dataset/JMA_GWP9

