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Narration in English

Narration 1

The Sato family is worrying about the health of their young daughter. While she was playing in
the fields south of Otaru, one of Hokkaido ~ s main harbors, she was bitten by a spider. She told
her parents that it was a beautiful red spotted spider that she had never seen before. When she
began to feel pain, her parents feared that the unknown spider might be toxic. They decided to

take her to the hospital for diagnostics and hope to have the results soon.

Narration 2

Something strange:--. The Tanaka family—rice farmers in Shimane prefecture feel that a
deterioration in the quality of their rice has happened in recent years. Because higher
temperature days have continued after the appearance of ears of grain, white immature® of which
all or part of brown rice turns to milky white, and cracked rice grains, where a mature rice grain
cracks due to a rapid change in water content etc. has occurred. They have known that

neighboring farmers have had similar problems and will discuss countermeasures with them.

Narration 3

The newest data is being automatically transferred from all prefectures to Japan Meteorological
Agency (JMA). The JMA is charged with gathering data in the fields of meteorology, hydrology,
seismology and volcanology, and providing results for the public in Japan. The JMA
Headquarters are based in Chiyoda, Tokyo.

The recent data being transferred to the agency confirm the trend of the past decades. And it
even seems that this year might mark a new record in the long line of climate data

documentation.

Because the newest climate data confirms the trend of the last decades, the Tanaka family is
more and more insecure, whether or not to continue growing rice as their ancestors did and the

Sato family fears that the bite of an unknown spider might endanger their daughter’s health.

Why are these happening?
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Photo by courtesy of Koichi Goka, National Institute
for Environmental Studies

The venomous Redback Widow spider
originates in tropical Australian areas
and is an alien species in Japan. They
may have entered Japan aboard cargo
ships from Australia. After the first
redback widow spider was found in
Osaka, no effective measure has been
implemented and has left the species

untouched. Therefore, their distribution

has expanded into 44 prefectures including Hokkaido. The causes of expanding

distribution are believed to be heat island through urbanization and estate

development, and artificial heat sources via heating and vending machines.
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The Sato family is worrying about

. the health of their young daughter.
While she was playing in the fields
; south of Otaru, one of Hokkaido’s
main harbors, she was bitten by a
f spider. She told her parents that it
was a beautiful red spotted spider

that she had never seen before.
When she began to feel pain, her parents feared that the unknown spider might
be toxic. They decided to take her to the hospital for diagnostics and hope to

have the results soon.
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Regarding climate model simulations, increase of global mean surface
temperature for 2081-2100 relative to 1986-2005 is projected to likely be in the
ranges from 0.3 °C to 4.8 °C. The range of increase of global mean
temperature depends on whether our emission scenario of GHGs is high (RCP
8.5 Scenario : Red line) or low (RCP 2.6 scenario: Blue line).
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The year 2017 was the third
hottest year since records
began in 1891, the global
mean temperature for 2017,
estimated as the average of
surface air temperature over
land and sea surface
temperature, was 0.38°C
higher than the average value
for 1981-2010. The global
annual mean temperature

1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Year

Anonalies are deviation from baseline (1981-2010 Average).

has been increasing at the
rate of 0.73°C for the last 100
years.

The black thin line indicates surface temperature anomaly of each year,

The blue line indicates their 5-year running mean.
The red line indicates the long-term linear trend.

Source: Japan Meteorological Agency, https://ds.data.jma.go.jp/tcc/tcc/products/gwp/temp/ann_wld.html
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The annual mean
temperature for 2017 in
Japan, estimated as the
average of surface air
temperature over land and
sea surface temperature, was
0.26°C higher than the
average value for 1981-2010.
It has been increasing at the
rate of 1.19°C for the last 100
years. And especially since
1990’s, the number of years
with high temperature has
been increasing.

Source: Japan Meteorological Agency, http://www.data.jma.go.jp/cpdinfo/temp/an_jpn.html
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Select the location
WBGT monitoring
Sapporo 8.9
Sendai 115
Tokyo 17.1
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Source : Heat Illness Prevention Information: http://www.wbgt.env.go.jp/en/
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In Japan, annual
number of days with
maximum temperatures
of 35 °C or higher
has denoted the
tendency to increase
since 1931. Collecting
information such as
heat stress index
(WBGT) to prevent
heat illness in Japan
will be necessary in this

summer.
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we see lots more cases of heat illness.
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Abnormal starch accumulation due to
impact of high temperature and shortage
of sunshine makes a part of grain milky
white.

White immature grain Normal grain

Source : Impact Report of Global Warming by
Ministry of Agriculture, Forestry and Fisheries

Something strange.... The Tanaka
family—rice farmers in Shimane
prefecture feel that a deterioration in the
quality of their rice has happened in
recent years. Because higher
temperature days have continued after
the appearance of ears of grain, white
immature* of which all or part of brown
rice turns to milky white, and cracked
rice grains, where a mature rice grain
cracks due to a rapid change in water
content etc. has occurred. They have
known that neighboring farmers have
had similar problems and will discuss
countermeasures with them.

*White immature grain: Kernels have whitish hue and protein fails to build up, due to damage such as high temperature.
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Other farmers have told the Tanaka
family that they were able to harvest
high quality rice grains after they had
introduced “Kinumusume” and
“Tsuyahime”, which are high-
temperature-resistant varieties. The
Tanaka family wonders if they would

change the variety of rice or not.
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Nezara viridula, which causes serious
damage to paddy field rice, used to be
distributed in warmer places in the world.
And in Japan, it used to live in
southwestern regions, such as southern
| Kyushu, southern Shikoku and the

southern Kii Peninsula. But nowadays, it
has been expanding its range northward
. to part of the Kanto region (In 2015:
Kanagawa prefecture and in 2016: Tokyo) in recent years. It has been pointed
out that such changes have occurred due to an increase in temperature.
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Should we keep cultivating same fruit?
Mandarin orange farmer lyo family in Ehime
prefecture has been concerned about the
deterioration in quality of their satsuma
mandarin oranges (Citrus unshiu) such as
rind puffing because of damage from high
temperatures and heavy rain. Fruit trees
typically grow for 30 to 40 years and harvest
Rind puffing of Satsuma mandarin due to high from the same trees every year and are
temperatures and heavy rain (left)

usually not transplantable. Therefore,

Photo by courtesy of Yoshinori Ikoma, adaptation techniques against global
National Agriculture and Food Research . . . _
Organization warming such as changing planting timing

like rice and vegetables are difficult to
introduce. They will discuss with other neighboring farmers, who have the same
problems, whether to attempt new investments and replant other cultivars or
continue cultivating these oranges by implementing adaptation techniques.
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In Ehime prefecture, numbers of mandarin
orange farmers, who switch cultivars from
mandarin orange (Citrus unshiu) to avocado
and blood orange, have been increasing.

/" Because those cultivars prefer warm

climates. In replanting fruit trees, various

oy |

kinds of problems are left, such as finding new partners for investing, new

market places and retaining required harvesting. Farmer lyo family has been
wondering, which direction to choose—continue harvesting oranges or replant

other cultivars.
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Photo by TaeWoo Kim on Unsplash

For more than 1200 years, the date of
coming and going as well as of the peak
bloom of the cherry blossom is chronicled at
! the Emperor’s palace in Kyoto. This unique
archive offers insights into former centuries
and their specific climatic conditions in
spring. The data shows climate patterns,
N changes and extraordinary years. The
AR b A8 custom of viewing cherry blossoms turned
Photo by TaeWoo Kim on Unsplash into the tradition of celebrating the blooming.
Traditionally the cherry blossom blooms
between April 10th and 17th. But in 1200 years, there are only eight accounts
that the peak bloom did not happen until May, while ten times the bloom
happened in March. These extraordinary events are spread over the centuries
and document the normality of anomaly. But: though the extreme early events
did not happen in our time and are spread over the centuries, there is a clear
trend of earlier blossoming surveyed in the last decades. One part of the
anomaly seems to turn into a new normality.

20


https://unsplash.com/@taewoo_photos?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/cherry-blossom-kyoto?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/@taewoo_photos?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/cherry-blossom-kyoto?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

RATDDFEFBEDEE (800 £~2016 &)

Date of cherry-blossom peak-bloom in Kyoto, Japan, 800AD - 2016 === Trend " Confidence interval
5th
§ @
1st ™ :‘ * PR -
S s =
L
<
S
S 20th
S
3 B
3 <
3
§  1oth ,
S
s v X ods ;.-.r
- t ]
IS T s :t e @
st & @ &
ﬁ &
5 ® & LI . *
27th T T T T T T T T T T T T T
800 1000 1200 1400 1600 1800 2016
Year

Source: Yasuyuki Aono, Osaka Prefecture University
Economist.com

Hi#l : Economist.com

Date of cherry-blossom peak-bloom in Kyoto, Japan, 800AD - 2016 === Trend " Confidence interval
5th

May

1st

£
o
nsl
0
3
2 20th
g
-
s 2
>
3 10th
S
kS
8
S
Q
1st
S
2
27th —; T T T T T T T T T T T T
800 1000 1200 1400 1600 1800 2016
Year

Source: Yasuyuki Aono, Osaka Prefecture University
Economist.com

21



100 FEMLEFID 1912 FIC, BIFDRE
ot L, BEERHRATPAUNSREOSE
1 2 DYy Y DC.ICH 3000 ADMES
U, DYY R VERREFITREE
ICRIBLCNDBHETHD. SESNE
& RYIIR Yy IRICEZ SN, —EY
2 DREFOEHEER>TNDS, 1927 F
CRAODRDHBEESN. 1935 FICEE
KNFDVELUTIBAZRER. B8 150 AAMEDAEBHINERICE
NTW3, DYV LY DC.TOBEDBEDISHAT, 1921 FICRIICE
RECOTHD, 5 BERF->TNS,

Photo by C Boyd on Unsplash

More than one hundred years ago, in 1912,
Yukio Ozaki, the Mayor of Tokyo, presented
about 3000 cherry tree saplings to the City of
Washington DC — both located on similar
latitude. They were planted along the

Potomac river and symbolize the friendship

" between the two countries. In 1927, the first

PhotobyCBoydo nspash S celebration was held and the festivities were

expanded in 1935 to become the National
Cherry Blossom Festival. It attracts more than 1.5 Million people. The usual full-
blooming date in Washington DC has also moved up by five days since the first
recorded date in 1921.
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] ‘ . The newest data is being automatically

transferred from all prefectures to Japan
Meteorological Agency (JMA). The JMA
is charged with gathering data in the
fields of meteorology, hydrology,
seismology and volcanology, and
providing results for the public in Japan.
The JMA Headquarters are based in
Chiyoda, Tokyo.

SFE

] I

Source: Japan Meteorological Agency (brochure)

The recent data being transferred to
the agency confirm the trend of the past decades. And it even seems that this
year might mark a new record in the long line of climate data documentation.
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Source: https://worldoceanreview.com/en/wor-

1/marine-ecosystem/invasive-species/
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Invasive species entering from the coast lines

Invasive species thrive particularly well in
certain coastal ecoregions of the Earth. Most
affected are the temperate latitudes. Regions
where immigrants do not encroach on or

displace native species are shown in green.

Source: https://worldoceanreview.com/en/wor-

1/marine-ecosystem/invasive-species/

Invasive species are plants or animals or other fungus-like species, which are
not native to a specific location. Due to this, invasive species often do not have
natural enemies, they offer expanded distribution and change the environment.
This often goes along with negative effects concerning the ecosystem and
sometimes human health. Migration of species is a normal process within the
ecosystem. While the climate conditions usually stop the expansion of species,
basic parameters like temperature, precipitation and moisture are changing and
allow for new developments all over the globe in different intensity.
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http://www.data.jma.go.jp/kaiyou/data/shindan/a_1/glb_warm/glb_warm.html

Sea Surface Temperature (Global)

Trend=0.54/(C/Century)
Base Line :1981-2010 Average

Time-series representation of annual
global sea surface temperature anomalies

Temperature Anomaly ('C)

The 1981 - 2010 average is used as the
normal. The black, blue and red lines
represent annual global sea surface
temperature anomalies, their five-year
running mean and the long-term linear
Japan Meteprological Agency trend, respectively.

El i i i i i i i i i i i i
1890 1900 1970 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
Year

Source: Japan Meteorological Agency: http://www.data.jma.go.jp/gmd/kaiyou/english/long_term_sst_global/glb_warm_e.html
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Source:https://www.epa.gov/climate-indicators/climate-change-indicators-sea-surface-temperature

Change in Sea Surface Temperature, 1901-2015

The linear trend of
annual mean sea
surface temperature
during the period
from 1901 to 2015,
measured in °c per
century, shows
remarkable changes
for the oceans

Change in sea surface temperature (°F):

] around Japan. The
4 05 o0 05 1 15 2 25 3 35 4 Insufficient sea surface
+ = statistically significant trend data
temperature

increased here 1.11°C during the past century. This causes changes in the
marine ecosystems like the migration of species to colder regions.

Source:https://www.epa.gov/climate-indicators/climate-change-indicators-sea-surface-temperature

26



BREROBEHFESBEKE (FF1) ORMAEEMER (°C/100 £)

50'N . - t
o R S LiEERLD -
1A BE&RAEE
+1.09
40°N +1.71 +0.69*
+1.29 +0.71*
+127 — ——
+1.23 +123 [|+0.94
30°N i B
+1.18 +0.77
+Q81
20°N T T
120°E 130°E 140°E 150°E

2017 HEEXTORKZ 100 FH
[COE2BRTBOBIETIIEE
KiE (D) OLEFRKE,
+1.11°C/100 £TH D,

COEFRE, HREAETHEIL
[EBEKEODLFER (+0.54C
/100 ) LDEXREL. BAD
um LEFE (+1.19C/100 &)
EARETHD,

HiBh © [T HP  https://www.data.jma.go.jp/kaiyou/data/shindan/a_1/japan_warm/japan_warm.html

o DM OIS FEIKHE 99% LA | CHEGHINICH B Afiti %k |

[« ZfHIL 72 fEiE 95% U L cHEBEREEZ RS, LA

EH#] L H 2 b0k, MEACARRRAZMERARE AW L 2RL T3,

27



Increase rates of area-averaged annual mean SSTs around Japan from 1900 to 2017 (° C per century)

SGDN L 1
Area Area name
Overall average number
+1.11
N1 Northeastern part of the Sea of Japan
N2 Central part of the Sea of Japan
E1 +1.09 N3 Southwestern part of the Sea of Japan
. { E1 Sea off Kushiro
4N 71 B2 e T
+0.69
N3 E2 Sea off Sanriku
+1.29 B8 071+
WJ'_ 127 +U. E3 Eastern part of the sea off Kanto
) 51 S1 Southern part of the sea off Kanto
W2, 123  S2,1p3 [ +0.94 S2 Sea off Shikoku and Tokai
30°N = - | S3 East of Okinawa
W3+1 18 +0.77 W1 Yellow Sea
W2 Northern part of the East China Sea
W4,0.81
: W3 Southern part of the East China Sea
W4 Sea around the Sakishima Islands
20°N T T
120°E 130°E 140°E 150°E

Areas with no symbol and those marked with [*] have
statistically significant trend at the confidence levels of 99 % and 95 %, respectively. Areas marked with [#] are those
where no discernible trend is seen due to large SST variability factors such as decadal oscillation.

The annual average sea surface temperature around Japan has risen by
+1.11°C over the last 100 years, which exceeds the corresponding figure for the
global ocean and the North Pacific (+0.54 and +0.51°C, respectively) and is
similar to that for surface air temperature in Japan (+1.19°C).

Source: Website of Japan Meteorological Agency,
http://www.data.jma.go.jp/gmd/kaiyou/english/long_term_sst_japan/sea_surface_temperature_around_japan.html
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The Intergovernmental Panel on Climate Change,
IPCC, was set up as a leading international body
under the auspices of the United Nations in 1988.
The overall task of the body is to provide an
objective, scientific view of climate change and its
environmental and socioeconomic impacts. Although
| the IPCC does not conduct its own climate research,
it brings together what thousands of climate

researchers all over the world detected, published

and agree with. These findings are published every five years in IPCC Reports”.
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Changes in common squid catches in the Sea of
Japan Area (Akita prefecture and Yamaguchi
Prefecture), from August to November

Source : Climate Change Adaptation Plan of Ministry of Agriculture,
Forestry and Fisheries, 2015

Changes in the distribution area of
marine organisms have been
reported worldwide accompanied by
changing sea temperatures.

Changes in the distribution and
migration area of migratory fish
caused by high-water temperatures
centering in the Sea of Japan has
also been reported. The amount
results of the catch volume of the
common squid has been dramatically
decreasing (See figure left) in some
parts of Japan. It is considered that
migrating into northward and offshore
of common squid relate to changes
of fishing season and area.

Note: Other factors except global warming are also considered as a cause of changes of the common squid catches.

Migratory fishes: fishes, which migrate their habitat according to their growth stage and change of environment
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