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Seasonal report on global extreme climate events

6
https://ds.data.jma.go.jp/tcc/tcc/products/climate/seasonal/index.html

https://ds.data.jma.go.jp/tcc/tcc/products/climate/seasonal/index.html


Extreme climate event criteria
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Extreme Weekly Monthly/Seasonal

Warm/
Cold

The positive/negative anomaly of 
weekly mean temperature exceeds 
three times the 31-day standard 
deviation.

Monthly/seasonal 
temperature anomaly is 
larger than 1.83 times of its 
standard deviation.

Wet

Precipitation in a week exceeds a 
threshold decided on the basis of the 
29-day precipitation normal. If this 
normal is 10 mm / 100 mm / 200 mm 
/ 500 mm, the threshold is 153% / 
98% / 81% / 59% of the normal value. 

Monthly/seasonal 
precipitation is more than any 
value in the climatological 
normal base period. 

Dry
Precipitation in the last 30-day is less 
than any value in the climatological 
normal base period.

Monthly/seasonal 
precipitation  is less than any 
value in the base period. 

https://ds.data.jma.go.jp/tcc/tcc/products/climate/explanation/commentary.html

http://ds.data.jma.go.jp/tcc/tcc/products/climate/explanation/commentary.html


Reports on extreme climate events
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Seasonal world climate chart (June - August 2019)
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Normalized Temperature Anomaly

Precipitation Ratio (%)

https://ds.data.jma.go.jp/tcc/tcc/products/climate/climfig/?tm=seasonal

https://ds.data.jma.go.jp/tcc/tcc/products/climate/climfig/?tm=seasonal


Monthly world climate chart (September 2019)
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Temperature Anomaly (℃)

Normalized Temperature Anomaly

Precipitation Ratio (%)

Distribution of Extreme Climate Stations

https://ds.data.jma.go.jp/tcc/tcc/products/climate/climfig/?tm=monthly

http://ds.data.jma.go.jp/tcc/tcc/products/climate/climfig/?tm=monthly


List of climate charts
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ClimatView
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The ClimatView tool enables viewing and downloading of monthly world climate 
data, giving users access to statistics on monthly mean temperatures, monthly total 
precipitation amounts and related anomalies or ratios for all available stations.

Monthly climate data over the world 
since 1982 can be accessed.

Time series of monthly temperatures, precipitation 
and SPI (Standardized Precipitation Index)

https://ds.data.jma.go.jp/tcc/tcc/products/climate/climatview/frame.php

http://ds.data.jma.go.jp/tcc/tcc/products/climate/climatview/frame.php


Outline of ClimatView

13https://ds.data.jma.go.jp/tcc/tcc/products/climate/climatview/outline.html

https://ds.data.jma.go.jp/tcc/tcc/products/climate/climatview/outline.html


Standardized Precipitation Index (SPI)

14https://ds.data.jma.go.jp/tcc/tcc/products/climate/climatview/spi_commentary.html

https://ds.data.jma.go.jp/tcc/tcc/products/climate/climatview/spi_commentary.html


Statistical research:
Impacts of tropical SST variability on the global climate

15https://ds.data.jma.go.jp/tcc/tcc/products/climate/ENSO/index.htm

https://ds.data.jma.go.jp/tcc/tcc/products/climate/ENSO/index.htm


2. Climate System Monitoring
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Climate System Monitoring
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Report on Climate System

• Charts and indices
• Asian monsoon monitoring
• MJO
• Stratospheric circulation
• Composite maps



Analysis charts and monitoring indices

18https://ds.data.jma.go.jp/tcc/tcc/products/clisys/acmi.html

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/acmi.html


Analysis charts  - Atmospheric circulation -
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https://ds.data.jma.go.jp/tcc/tcc/products/clisys/figures/db_hist_mon_tcc.html

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/figures/db_hist_mon_tcc.html


Atmospheric circulation for JJA 2019
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OLR anomalies

200hPa velocity potential,
divergent wind vector and 
velocity potential anomaly

• Convective activity inferred from OLR was enhanced over Northern Africa and the 
southwestern tropical Indian Ocean, and was suppressed over the southeastern 
tropical Indian Ocean. 

• In the upper troposphere, divergence anomalies were seen over the southwestern 
Indian Ocean, the western Pacific and the central North Pacific, and convergence 
anomalies were seen over the southeastern Indian Ocean.



Atmospheric circulation for JJA 2019
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200hPa stream 
function and 
anomaly

850hPa stream 
function and 
anomaly

• In the upper troposphere, cyclonic circulation anomalies were seen over the 
western part of Australia, and anti-cyclonic circulation anomalies were seen over 
the northwestern and southern parts of Africa.

• In the lower troposphere, cyclonic circulation anomalies were seen over the 
northwestern part of Africa, and anti-cyclonic circulation anomalies were seen over 
Australia and the eastern Pacific.



Atmospheric circulation for JJA 2019
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Sea level pressure 
and surface wind 
vector

Sea level pressure 
anomaly and 
surface wind vector 
anomaly

• In the sea level pressure field, in the equatorial area, positive anomalies 
were seen over the Maritime Continent, and negative anomalies were 
seen over the western Indian Ocean and near the date line.

• Westerly wind anomalies were seen over the eastern equatorial Indian 
Ocean.



Analysis charts  - Animation maps -
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To put the date 
backward/forward 

Average period
(1, 5, 7, 10, 30-day)

Date To control 
animation Select elements

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/anim/anim_asia.html

Available for the period from 1958 to 2 days prior, and updated every day.

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/anim/anim_asia.html


Propagation of tropical intraseasonal oscillations
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7-day mean OLR, 200hPa Velocity Potential and Divergent Wind Vector (Anomaly)

Blue shading: Active convection
Green contours: Stronger-than-normal divergence in the upper troposphere

Animation Maps are useful for monitoring MJO which propagates eastward along 
the equator, and Boreal Summer Intraseasonal Oscillation (BSISO) which propagates 
northward over the northern Indian Ocean and the western North Pacific. 

Active phase 
of the MJO



Seasonal march of the Asian summer monsoon
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5-day mean OLR (shading) and 200hPa Stream Function(contour) (Normal)

The maps exhibit a meridional transition of active convection areas, monsoon 
westerly winds in the lower troposphere, and the development of the Tibetan 
High in the upper troposphere.

5-day mean OLR (shading) and 850hPa Stream Function(contour) (Normal)
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Asian summer monsoon in 2019
30-day mean OLR (shading) and 850hPa stream function (contour)

30-day mean OLR anomaly (shading) and 850hPa stream function anomaly (contour)

May Jun. Jul.
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Asian summer monsoon in 2019
30-day mean OLR (shading) and 850hPa stream function (contour)

30-day mean OLR anomaly (shading) and 850hPa stream function anomaly (contour)

Aug. Sep. Oct.



Asian monsoon monitoring

28https://ds.data.jma.go.jp/tcc/tcc/products/clisys/ASIA_TCC/index.html

Daily time-series of Asian 
monsoon monitoring indices

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/ASIA_TCC/index.html


Asian monsoon monitoring indices

29https://ds.data.jma.go.jp/tcc/tcc/products/clisys/ASIA_TCC/monsoon_index.html

The vertical zonal-wind shear index between the upper 
and lower troposphere over the northern Indian Ocean 
and South Asia

OLR averaged over India and the Bay of Bengal

inactive

active

These indices are useful in monitoring the strength and expansion of the 
Asian summer monsoon.

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/ASIA_TCC/monsoon_index.html


Asian monsoon monitoring indices

30https://ds.data.jma.go.jp/tcc/tcc/products/clisys/ASIA_TCC/monsoon_index.html

Elements:
① Vertical zonal-wind shear (North Indian Ocean)

The zonal wind shear index between 200hPa and 850hPa averaged 
over the North Indian Ocean and southern Asia

② OLR index (India - Bay of Bengal)
OLR averaged over India and the Bay of Bengal

③ OLR index (Philippines)
OLR averaged over the Philippines

④ OLR-PH
The area-averaged OLR index around the Philippines

⑤ OLR-MC
The area-averaged OLR index around the Maritime Continent

⑥ SAMOI-A (Monsoon Activity)
The OLR Index indicating the activity of the monsoon

⑦ SAMOI-N (Northward Shift of Monsoon Activity)
The OLR index indicating the meridional shift of the active 
convection area

⑧ SAMOI-W (Westward Shift of Monsoon Activity)
The OLR index indicating the zonal shift of the active convection area

①

②

③

④

⑤

⑥

⑦

⑧

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/ASIA_TCC/monsoon_index.html


Time-series of the monsoon indices in 2019
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Vertical zonal-wind shear
(North Indian Ocean)

OLR index
(India - Bay of Bengal)

OLR index
(Philippines)

OLR-MC
(Maritime Continent)

SAMOI-N
(Northward Shift of Monsoon Activity)

SAMOI-A
(Monsoon Activity)

inactive

active

inactive

active

inactive

active

inactive

active
northward

southward inactive

active



Madden-Julian Oscillation (MJO)

32https://ds.data.jma.go.jp/tcc/tcc/products/clisys/mjo/moni_mjo.html

Time-longitude cross sections of 
OLR, velocity potential, zonal wind 
and SST

Real-time Multivariate MJO indices 
for monitoring MJO phase and 
amplitude

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/mjo/moni_mjo.html


Time-longitude cross section

33https://ds.data.jma.go.jp/tcc/tcc/products/clisys/ASIA_TCC/mjo_cross.html

This web page provides time-longitude cross sections. These charts are 
useful in monitoring intraseasonal oscillations such as Madden-Julian 
Oscillation (MJO).

Elements: 
OLR, 200hPa 
velocity potential, 
10m/850hPa/200
hPa zonal wind 
and SST

Average period:
3-day and 7-day 
average

Latitude Range：
15-25N, 5-15N, 
5S-5N (equator), 
15-5S

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/ASIA_TCC/mjo_cross.html


MJO phase and amplitude monitor

34https://ds.data.jma.go.jp/tcc/tcc/products/clisys/mjo/monitor.html

The indices defined by Wheeler and Hendon (2004) are convenient 
for monitoring MJO phase and amplitude. 

In the phase space, the equatorial 
zones are divided into 8 phases and 
each phase indicates the active 
phase of the MJO propagation.

In association with the eastward 
propagation of MJO, trajectory of 
RMM1 and RMM2 draws anti-
clockwise circles in the phase space.

eastward propagation

active

inactive

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/mjo/monitor.html


Composite map for El Niño / La Niña events

35https://ds.data.jma.go.jp/tcc/tcc/products/clisys/enso_statistics/index.html

This product provides the statistical analysis on the relationship between 
warmer/cooler SST event in the areas of NINO.3, NINO.WEST and IOBW and 
atmospheric circulation. 

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/enso_statistics/index.html


Statistical characteristics of composite anomalies

36https://ds.data.jma.go.jp/tcc/tcc/products/clisys/enso_statistics/explanation.html

This page outlines the characteristics of seasonal mean composite 
anomalies in the positive and negative phases of the ENSO indices. 

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/enso_statistics/explanation.html


Composite maps for El Niño (positive) phase of NINO.3 
in boreal winter (DJF)
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• OLR anomalies indicate that convective activity is enhanced over the central to 
eastern equatorial Pacific and suppressed over and around the Maritime Continent in 
response to the east-west contrast of SST anomalies over the equatorial Pacific.

• Enhanced convective activity is seen over the Gulf of Mexico, and suppressed 
convective activity is seen over the South Pacific Convergence Zone (SPCZ), the 
northern part of South America and the tropical North Atlantic. The Inter-Tropical 
Convergence Zone (ITCZ) exhibits equatorward shift. 

SST OLR



Composite maps for El Niño (positive) phase of NINO.3 
in boreal winter (DJF)
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• In the lower troposphere, cyclonic (anti-cyclonic) circulation anomalies straddling the 
equator are seen, and westerly (easterly) wind anomalies are dominant over western 
to central parts of the Pacific (the eastern Indian Ocean to the Maritime Continent 
and the Atlantic). 

• In the upper troposphere, the signs of anomaly patterns are opposite to those 
observed in the lower troposphere. Zonal wind anomalies in the lower and upper 
troposphere indicate weaker-than-normal Walker Circulation. 

850hPa stream function 200hPa stream function



Reports on specific events

39https://ds.data.jma.go.jp/tcc/tcc/products/clisys/reports/index.html

Reports on extreme climate events and summary reports on the 
Asian summer/winter monsoon are available at this webpage. 

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/reports/index.html


Reports on specific events

40https://ds.data.jma.go.jp/tcc/tcc/products/clisys/reports/index.html

Primary Factors behind the Heavy Rain Event of 
July 2018 and the Subsequent Heatwave in Japan 
from Mid-July Onward

Summary of the 2018/2019 Asian Winter 
Monsoon

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/reports/index.html


Monthly and seasonal highlights on the climate system

41Monthly Highlights: https://ds.data.jma.go.jp/tcc/tcc/products/clisys/highlights/index.html
Seasonal Highlights:  https://ds.data.jma.go.jp/tcc/tcc/products/clisys/season_highlights/index.html

JMA monitors the global atmospheric circulation, convection, ocean 
conditions and snow/ice coverage. 'Monthly (Seasonal) Highlights on the 
Climate System‘ is a monthly (seasonal) bulletin focusing on the monthly 
(seasonal) highlights of the monitoring results.

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/highlights/index.html
https://ds.data.jma.go.jp/tcc/tcc/products/clisys/season_highlights/index.html


iTacs: Interactive Tool for Analysis of the Climate System
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• The iTacs (Interactive Tool for 
Analysis of the Climate System) 
is a web-based application for 
climatological analysis. 

• The output of analysis can be 
downloaded in the form of 
gridded data (GrADS format). 

• This tool is available for 
registered NMHS staffs only. 

• Applicants are requested to 
contact TCC via E-mail

(tcc@met.kishou.go.jp). 

https://extreme.kishou.go.jp/tool/itacs-tcc2015/

Users can select the datasets, elements,  

dimension, period and analysis method etc. 

https://extreme.kishou.go.jp/tool/itacs-tcc2015/


3. El Niño Monitoring
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El Niño Monitoring
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Historical El Niño and La Niña Events

Monthly maps and longitude-depth cross sections

https://ds.data.jma.go.jp/tcc/tcc/products/elnino/index.html

Latest analysis and 
outlook

Pacific Decadal Oscillation index

https://ds.data.jma.go.jp/tcc/tcc/products/elnino/index.html


Figures of oceanographic condition
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https://ds.data.jma.go.jp/tcc/tcc/products/elnino/ocean/index_tcc.html

http://ds.data.jma.go.jp/tcc/tcc/products/elnino/ocean/index_tcc.html


SST in JJA 2019
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SST SST anomaly

• In the equatorial Pacific, remarkably positive SST anomalies were observed 
near the date line.

• In the North Pacific, remarkably positive SST anomalies were widely observed.

• In the Indian Ocean, remarkably positive SST anomalies were observed in 
almost the entire region west of 100oE, and remarkably negative SST 
anomalies were observed south of Java and in the southwestern coast of 
Australia.



Historical El Niño and La Niña Events

47https://ds.data.jma.go.jp/tcc/tcc/products/elnino/ensoevents.html

http://ds.data.jma.go.jp/tcc/tcc/products/elnino/ensoevents.html

