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. Record-high temperature in late June to early July in Japan

Il.  Heavy rain events in mid-July to early August in Japan

. Partly based on the discussion by the JMA Advisory Panel on Extreme
Climate Events*

. See also the TCC/JMA's press release about this event
https://www.data.jma.go.jp/tcc/tcc/news/press_20220914.pdf

Il.  Summary

*The JMA Advisory Panel on Extreme Climate Events, consisting of prominent experts on climate science from
universities and research institutes, was established in June 2007 by JMA to investigate extreme climate events

based on up-to-date information and findings. The current chair is Prof. Hisashi Nakamura from the University of
Tokyo.
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Based on CLIMAT reports. The baseline period for climatological normal is 1991-2020.

* Over Asia:
— Extreme heavy rain in Pakistan
— Heatwave and drought in China
* In Japan:
— Large fluctuation in a season
» Record-high temperature in late June to early July
* Heavy rain events in July and early August
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Record-high temperature
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« Rapid warming caused the
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patients in June.

%

S P
" _siRecord’
U4 S m £ 57" *
i oy breaking e
A _ R4 P
N 2&}‘;"




Double-High systems @) SRIT

Japan Meteoralogical Agency

Intensity of A,,;;.C
(-10%/s)

yclone

o gt il -

35-45N

oM = 125-150E b
e

4
“on
3 2k

Normal

Upper Trop. u 1991-2020

. /X
A Ay S, 4

__Spaghetti 1958-2021

7

= | rvol. 200hPa -2 7'
""{qx&;:: u:ns:jzocs?s;nn tl.su uotousc 1:0::5: :o: O'I % ﬁ ]6 2] 26 0] 06 ” ]6 2] 26 w'l 06 ” "6 2] 26 3]
~50~05-4e-05 Jeo-05 20-05 leo- 0 1e-05 20-05 30-05 4¢-05 Se~ June JUIY AungT
-104/s :
- ( ) | Extremely high
’ B Yy
Lower Trop. .,
s T 125-150E
= rvol. 850hPa
R s e ETH 0B T TS T T Es

] .
~30-03.50-020-09 5e-090-065¢-06 0 S5e-061e-09.50-0Fe-0% 5¢~03e-05

June July August

Rapid development of the double-High systems (Imada et

al., 2019, SOLA) caused high temperature anomalies over
Japan.



Silk-Road & PJ pattern
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120-150E cross section

A typicalfcharacteristic
of PJ pattern and its

; |
dynamics (IKosaka and
Nakamura, 2006)
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Double-high system is possibly induced and maintained by
- Wave train across Eurasia (Silk-Road pattern)
- Convective activity around the Philippines (Pacific-Japan/PJ(-like) pattern)
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High-PV intrusion

Ang. 27.Jun-01.Jul (focused period)
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Subtropical intrusion of high-PV due to Anti-cyclonic wave breaking
-> may enhance the convective activity and thus PJ-like pattern
-> such feedback possibly maintains double-High system
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Rainy days in July
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After hot events in late June, rainy and cloudy days came back, due
partly to development of the blocking-high north of Japan.
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Blocking and high-PV intrusion
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Wave train induced/maintained the blocking over Sea of Okhotsk.

Hicl;h—PV Intrusion mai induce stronﬁ rain events broad Jaﬁan.
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Monthly mean anomalies in July 2022
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The strongest convection over Pakistan may enhance the Far East blocking
as a background forcing. (interaction with Arctic pathway was also suggested)
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August rainfall in northern Jap
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In early to mid- August, heavy rains were observed in northern Japan.
River floods caused severe socioeconomic damages in Tohoku region.
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Large-scale circulation
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An upper level trough formed in relation to anti-cyclonic circulation
over China during a month. (European blocking also affected in latter period)
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The northern trough suppressed the northward migration of the front system,
resulting stagnated rainband like Meiyu-Baiu across northern Japan.
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Hot SST's impacts
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The hot SST in the Sea of Japan possibly supported transport of huge
amount water vapor into northern Japan with less drop-out over Ocean.
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External forcings (Global o) SRT
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2022 summer weather in Japan is characterized as two
extremes; one is heat wave in June and the other is heavy
rains in July and August.

Dynamics (wave train, Silk-Road pattern, PJ pattern) mainly
govern those extreme events, and typical influences from
tropical ocean variation (i.e., La-Nina & negative |OD) seem
limited.

Bottom-up effect (i.e.,, warming and rich water vapor) of global
warming and La-Nina may enhance those extremes.

For more detail, please see our press release for this
summer. = - |
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JMA’s Weekly Report on Global
Extreme Climate Events
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In past climate = In warming climate

AA = Weakening of slorm tracks
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Result suggests that upper level anti-cyclonic circulation may support to
enhance rainfall over Pakistan through weakening of westerly jet over India.
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Increase in Far East blocking
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The blocking-high over the Sea of Okhotsk increases in its frequency.
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PJ pattern ®) SRIT
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« The Pacific-Japan (PJ) pattern (eg, Nitta (1987), Kosaka and Nakamura (2010))

PJ Composites

Kosaka and Nakamura (2010)
*C"and "A" superimposed
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Predictability

Seasonal forecasts (Z500 ensemble mean)
Initial: 2022.07.01, Valid: 2022.07.01-2022.07.31 (Mon1)

0 , i

eomZ
SrCT
NUPU

© Copernicus Museum

NH: 20°—30°N, 0°-360°E
EU: 20*-90°N, 0*—180*E
PA: 20°-00°N, S0°E-90°W
JP: 20°-80°N, 100*-170°E




Predictability
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Seasonal forecasts (Z500 ensemble mean)

Initial: 2022.08.01, Valid: 2022.08.01-2022.08.31 (Mon1)

NH: 20°-90%N, 0% 360° © Copernicus Museum
EU: 20°-S0*N. 0°—180°E

PA: 20*—-90°N, 90°E-90°W

JP: 20°-B0°N, 100°—170°E




Circulation anomalies during hot eve ©) SKT
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Meandering of Asia Jet @) SRIT
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Adiabatic heat budget @) SERT
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Vertical advection
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Vertical advection 850hPa
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v" Adiabatic heating due to strong downward motion is the largest
among records for late June in eastern and western Japan.
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Short wave radiation heating

SW radiation flux anom.

(upward positive)
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SW radiation flux
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v Radiative heating due to SW radiation (sunniness) is the largest as well.
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Influence on Japan
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Temperature anom. in 2022 summ ®) [RT

Japan Meteoralogical Agency

*Based on CLIMAT reports. Reference period for anomaly is 1991-2020.
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Precipitation ratio in 2022 summe ® [RT

Japan Meteoralogical Agency

*Based on CLIMAT reports. Reference period for ratio is 1991-2020.
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Regions of Japan ©) SEF
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Definition: ENSO

The definition of El Nifio(La Nifa) is such ~ *" [

that the 5-month running mean Sea | @ Nm_w%, |
Surface Temperature (SST) deviation for ~ **| i hnd S ot
NINO.3(5°5-5° N, 150°W-90°W) & S laar ™ - TaHm -

Continues OSOC('OSOC) or hiQher (IOWGr) 308 e B0E 90E 120E 150E 180 150W 120W s0W BOW
for 6 consecutive months or longer. The

NINO.3 SST deviation is defined as
deviation from the latest sliding 30 year.

La-Nina continues
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Definition: |IOD DEE

Dipole mode index (DMI) 20N . :

= WIN SST minus EIN SST o 0\ {\@S‘i

Differences in area-averaged monthly-mean b .. A | R\

SST deviations between the tropical western 6| &, { i)

Indian Ocean [50° - 70°E, 10°S- 10°N] 208 L

(denoted as the WIN area) and the SE  110E

southeastern tropical Indian Ocean [90 -

110°E, 10°S - Equator] (denoted as the EIN Typical anomalies SST and low-level

area), with monthly-mean SST deviation circulation associated with positive
: . . IOD

based on linear extrapolation with respect to

the latest sliding 30-year mean for each 60N |

50N
40N -
30N
Positive (negative) 10D events are identified 20N -
when the three-month running mean DMl is ‘2::
+0.4 °C or above (-0.4 °C or below) for at —
least three consecutive months between

June and November.

calendar month.
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z500 anom.

SLP anom.

T850 anom.
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Monthly mean 850 hPa temperature and anomaly in the Northern Monthly mean 200 hPa wind speed and vectors in the Northern

Monthly mean 500 hPa height and anomaly in the Northern
Hemisphere (Jun.2022)

The centours show height at intervals of 60 m.

The shading indicates height anomalies.

Anomalies are deviations from the 1991-2020 average.

Monthly mean sea level pressure and anomaly in the Northern
Hemisphere (Jun.2022)

The contours show sea level pressure at intervals of 4 hPa.

The shading indicates sea level pressure anomalies.

Anomalies are deviations from the 1991-2020 average.

Hemisphere (Jun.2022)

The centours show temperature at intervals of 3°C.

The shading indicates temperature anomalies.

The hatch pattemns indicate areas with altitudes exceeding 1,600 m.
Anomalies are deviations from the 1991-2020 average.

Hemisphere (Jun.2022)

The black lines show wind speed at intervals of 10 m/s and

the brown lines show its normal (i.e..the 1991-2020 average)
atintervals of 20 m/s.

The vectors are not shown where wind speed is less than 10 m/s.
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Monthly mean 500 hPa height and anomaly in the Northern
Hemisphere (Jul.2022)

The centours show height at intervals of 60 m.

The shading indicates height anomalies.

Anomalies are deviations from the 1991-2020 average.

Monthly mean sea level pressure and anomaly in the Northern
Hemisphere (Jul.2022)

The contours show sea level pressure at intervals of 4 hPa.

The shading indicates sea level pressure anomalies.

Anomalies are deviations from the 1991-2020 average.

Monthly mean 850 hPa temperature and anomaly in the Northern
Hemisphere (Jul.2022)

The centours show temperature at intervals of 3°C.

The shading indicates temperature anomalies.

The hatch pattemns indicate areas with altitudes exceeding 1,600 m.
Anomalies are deviations from the 1991-2020 average.

Monthly mean 200 hPa wind speed and vectors in the Northern
Hemisphere (Jul.2022)

The black lines show wind speed at intervals of 10 m/s and

the brown lines show its normal (i.e..the 1991-2020 average)
atintervals of 20 m/s.

The vectors are not shown where wind speed is less than 10 m/s.
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Monthly mean 500 hPa height and anomaly in the Northern Monthly mean sea level pressure and anomaly in the Northern

Hemisphere (Aug.2022)

The centours show height at intervals of 60 m.

The shading indicates height anomalies.

Anomalies are deviations from the 1991-2020 average.

Hemisphere (Aug.2022)

The contours show sea level pressure at intervals of 4 hPa.
The shading indicates sea level pressure anomalies.
Anomalies are deviations from the 1991-2020 average.

Monthly mean 850 hPa temperature and anomaly in the Northern
Hemisphere (Aug.2022)

The centours show temperature at intervals of 3°C.

The shading indicates temperature anomalies.

The hatch pattemns indicate areas with altitudes exceeding 1,600 m.
Anomalies are deviations from the 1991-2020 average.

Monthly mean 200 hPa wind speed and vectors in the Northern
Hemisphere (Aug.2022)

The black lines show wind speed at intervals of 10 m/s and

the brown lines show its normal (i.e..the 1991-2020 average)
atintervals of 20 m/s.

The vectors are not shown where wind speed is less than 10 m/s.




Other remarkable features: Arctic'S ®) SET
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Arctic sea Ice: Less-than-normal extent in the
northern-Eurasian marginal seas

— Less arctic-sea ice - Cold Eurasian winter ?

— cf. "Warm Arctic and Cold Eurasia” (WACE) pattern (Mori et
al.,2014)

Dec.-Feb. T850 regressed on Jun.-Aug. sea ice extent

Sea Ice Extent 13-17 Sep. 2022 in the northern- Eura5|an marglnal seas (red closed are2)
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